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THE WEEK IN IRON CIRCLES. 





The Central Western States have just gone through an 
exciting political campaign which, if not as significant 
in results.as a national contest, still possessed many features of more 
than mere local interest, since in this section was fought the great 
battle of supremacy in the next House of Representatives. It is yet 
to early to accurately measure results, but certain itis that the friends 
of our present National Protection Policy have much reason to be dis- 
heartened with the outlook. Naturally, the iron market has been 
somewhat neglected for the more exciting events of the hustings, and, 
as usual, compensation is found in the study of the situation abroad. 
By a singular coincidence, the pig iron market of Great Britain pre- 
sents features of striking similarity to thos: which have been noted 
in these columns as prevailing in our American markets for the past 
few weeks. From the report of our Manchester correspondents we 
learn that there has been a steady decline in values since the first of 
October—a condition of things painfully similartoourown. Coupled 
with this is noted an extreme stringency in the money market, a 
state of affairs that American iron manufacturers will understand and 
appreciate. Regarding our home markets, it is to be noted that the 
past week has only contributed to further complicate the situation as 
to pig iron, rather than to disentangle it. At Detroit, for instance, 
the condition of affairs as to pig iron is decidedly mixed. There can 
be no doubt but that certain grades of metal are as weak as the great- 
est pessimist could desire. To offset this to a certain extent, a very 
refreshing strength is seen where the demand is confined to Lake 
Superior charcoal and Northern silvery irons, which have been quite 
eagerly sought for. Statisticians are puzzled to know why lower 
figures should exist with stocks in makers’ hands growing smaller 
continually. The turn for better figures cannot now bé long post- 
poned with the present immense consumption ard active buying con- 
tinuing. There were several transactions in Southern foundry and 
forge iron at very low figures, and a number of deals for Lake Supe- 
rior and silvery iron closed, though smaller in tonnage than the 
Southern iron, at full figures. The market in Louisville and imme- 
diate vicinity has been very quiet during the past week. What few 
sales have been made were at a distance and for delivery during the 
first six months of next year. There has been no change in price, 
which remains at $10.50 for grey forge at Birmingham. There are 
parties in the market fora large amount of iron, but they desire 
delivery during all of next year. Some buyers profess fear that the 
reported weakness of steel and muck bar indicate that before long 
production will exceed consumption ; which they believe by the first 
{next year will fall off. This, however, does not prevent them from 
buying for legitimate needs on account of the low price of iron, but 

urtails purchasing in excess of ordinary requirements. Prices at 
Buffalo still remain low with very ,little business to report. While 
‘he same difficulty exists in getting shipments forward on old orders, 
actual buying is so very light as to suggest a reaction in the not dis- 
tant future, The past week at Chicago has shown no decided ten- 


General Features. 








dency either up or down, and while there are those who predict a 
lower range of prices shortly, there seems to be nothing definite to 
warrant such a change. Consumption continues heavy, and while 
no very large business is going, there is a steady flow of moderate 
sized orders. Southern iron is in good demand, especially soft and 
silvery grades. Lake Superior charcoal continues quiet, but indica- 
tions point to heavy buying in the near future. At Cincinnati it is 
noted that the statistical position of the market for pig iron has re- 
mained strong. No diminution of consumption has taken place and 
no accumulation of iron at furnace yards. On the contrary the ca- 
pacity of the largest Southern furnaces for the remainder of the year, 
has been and still remains heavily oversold. The outlook for a large 
volume of business in all commercial lines during the Winter and 
early Spring, is regarded by those best able to judge, fortified by 
experience, as secured. With continued activity in industrial lines, 
the demand for pig iron and steel is likely to be increased, and the 
present low prices reported as being made, will rebound as a natural 
sequence. For the time being, however, the market is still disturbed 
by reports and rumors of numerous sales of moment, at very low 
prices, indicating financial needs of some producers. The sales made 
have been largely of mill grades, but there have also been some liberal 
transactions of both No. 3 and No. 2 foundry. There has been but a 
moderate movement in Ohio softeners, and only a few important sales 
of charcoal iron. At St. Louis considerable business is being done 
and consumption continues large. Our report from Pittsburgh is to 
the effect that pig iron for foundry and mill purposes has been in 
reasonably good demand during the past week at unchanged prices. 
There is so very little going on in the iron ore market 
that only those directly interested are at all aware of 
its existence. The shipments are steadily going forward, at a greatly 
reduced rate, however, owing in part to the scarcity of vessels, and, 
in part, to the lack of ore in some of the shipping ports. The recent 
sharp advance in coal freights has diverted a number of vessels from 
the ore trade into the coal trade, and as the last selling prices of ore 
will hardly permit any exorbitant carriage, the chances are that no 
further change will occur in the conditions governing the vessel mar- 
ket. The rough weather of the week has done much toward the 
laying off of several vessels, and more will undoubtedly follow during 
the next few days, unless the inducements offered by coal shippers 
should be such as to overbalance the insurance draw-back and the 
increased vessel charges. It may not be impossible that with ade- 
quate railway facilities, and moderate charges, this Winter will see 
all-rail shipments of ore. The demand from Eastern furnaces for a 
high grade of Bessemer ore is very urgent, and in some instances 
local furnacemen, unable to make pig iron at a profit, have resold 
their ore to these firms at no inconsiderable advance. It is thought 
that the East can consume between this and the opening of naviga- 
tion, next Spring, fully half a million tons of ore, and it is not at all 
unlikely that a way may be found to forward it at a moderate cost. 
No change for the better can be reported, and that no 
change for the worse has taken place is due to’the 
sole fact that the worst has long been reached, and the furnace inter- 
ests defy any further depression either of the price or in the volume 
of business. The general opinion of the trade seems to be that the 
business is dead, and that statement seems to be pretty generally 
accepted and recognized as a fact too plain to bear even discussion. 
Sales continue to be made as before, in beggarly quantities, and for 
hand-to-mouth consumption, at the same old starvation prices. Even 
the largest buyers in other days seem afraid, for some mysterious rea- 
son, to touch pig iron, when common sense must make it apparent 
to everybody in the business that pig metal has for some time been 
selling below actual cost, and that, this slump once over, it will bea 
long time before the furnacemen will again be caught in their present 
predicament. The general elections of the week have added their 
share in adding a quietus to an already quiet market, and trade is so 
dull that tne bulk of the iron men in this line could safely take a 
vacation until after the holidays. 
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OUR STEEL SUPREMACY. 

Although the public has been kept well informed through the 
admirable reports of Mr. James M. Swank, General Manager of the 
American Iron and Steel Association, as to the annual progress of the 
United States in the production of steel, the census returns for the 
year ended June 30, 1890, as collected by Dr. William M. Sweet, of 
Philadelphia, special agent, possess peculiar interest as showing the 
advancement made during the past decade. The preliminary report of 
Dr. Sweet has just been sent out injthe form of a census bulletin, and 
is now before us. From it we learn that the total production of steel 
in the form of ingots and direct castings aggregates 4,466,926 tons of 
2,000 pounds, an increase of 290 per cent. over the production of the 
census year 1880, at which time steel was made in fourteen States in 
the Union, as against nineteen States engaged in that industry at 
the present time. The production of Bessemer steel rails has shown 
a-remarkable growth, increasing from 741,475 tons in 1880 to 2,036,- 
654 tons in 1890. The following table gives the comparison in detail : 























Tons of 2,000 pounds. 
Kinds of Steel. 

(Ingots or direct castings.) Year ended | Year ended 

May 31, 1880. | June 39, 1890. 
SIRE. BOG. cccosnneaccnciats <tenninr- sonnrensensevonnstneccoeteeuseuss cbsbhensenscencees 985,208 3,788,572 
Open-hearth steel........cccccrssccesserssress sovces sncseecessssreessressssssssssees ssess . 604 351 
Sracd: Le Ste: 1..ccccccecesse ese 85,536 
Clapp-Griffiths steel...............0+8 83 963 
PTE RTO BEEN. accents. cxecco vectessecccsecccsescucescacosovss caceencccensccpese |segesesapeneveosisnsaces 4,504 
A TE eee nae eee a ee eee ae a See em 1,145,711 4,466,826 








Pennsylvania continues to occupy the position of the leading 
producer of steel in the United States, producing 57 per cent. of the 
total production in 1880 and 62 per cent. in 1890. Illinois was second 
in rank in both years, and Ohio was third. From 1880 to 1890 the 
increase in production in Pennsylvania was 324 per cent., in Illinois 
241 per cent., and in Ohio 314 per cent. Since 1880 the manufacture 
of steel has been abandoned in two States, viz., Rhode Island and 
Vermont, and seven States have engaged in its production, viz., Ala- 
bama, California, Colorado, Indiana, Michigan, Virginia and West 
Virginia. 

The relative position of the different States, as steel producers in 
the order of theirpresent rank, is shown by the following table (tons 
of 2,000 pounds) : 








| Production of Steel Percen'age of 

































| of all Kinds. Total Proauction. 
State. | | 
| 
| 1880. 1890. 1880. 1890. 
Me ee | 57.04 61.97 
I nro nn on ceenchacdh caene danetatensbineancenten boeaes | 254,569 868,250 22 22 19.44 
IED scsc-0cscosacdanoscesesocnessencoosensssesnsovecsers x 446,808 9 42 10 0O 
OE Og Bae 4-10 
RE MINNIE cc patcncnesncnnacne seconicasecste 113,499 7.57 2.54 
Massachusetts. ...........cccecseeresees 30,252 3-75 1.95 
NOW JOTSCY....ccccccrccccccescceee-coeeees 17,999 375 1.95 
Ne eae snkinisaseert saammnabeuren Se ae eee 1.95 
IN oi i- ination hcdatnaahanheosmudaabeensesdseioenaoreanie GME Ei cccecacasuahavecs 195 
BERCTAMBR. 2.<000000000000 5,604 1.95 
New Hampshire..... sane <abapennasteces 3,700 
0 EE ee eee : 1,734 | 
PEIN cases ccnconsersesscneso cos FE eee 1,350 
Maryland a 1,c00 
AlaDAMA,....0..ccccccccccecosceee 300 
INIT «aaa ls Seca kena an macghelipnia*oamebebaabas |, SESbaAbnnbennanen 100 
I a ae aeananeen aalehind ne eee | 1,145,700 4,466.926 | 








Besides the above, Virginia, Kentucky and Maryland report steel 
works, but no product. Rhode Island reported steel works, but no 
product in 1880, and disappears from the column in 1890. 

The six States bordering on the Great Chain of Lakes, viz., New 
York, Pennsylvania, Ohio, Illinois, Indiana, and Michigan—produced 
in the census year of 1890, 4,203,760 tons of steel, or 96.3 per cent. of 
the total steel production of the country. This aggregate is nearly 100,- 
000 tons greater than the total steel production of Great Britain in 188g. 





THE PASSING OF SCOTCH PIG. 

That Scotch pig iron has for some time been losing its foot-hold 
in the United States has been too well known to require statement. 
It has remained, however, for a candid and intelligent London con- 
temporary, the Coal and [ron Trades Review, to gracefully acknowl- 
edge not only this fact but the equally significant fact that, in Canada, 
Scotch pig iron is giving place to the American article. “The low- 
priced pigs,” it says, “now produced in certain parts of the United 
States have gradually squeezed out the Scotch product, which is now 
very rarely mentioned in the market reports.’’ Indeed, it adds, “if 
it were not that Scotch pig is so useful for freightage purposes, it is 
doubtful whether the quantities sent to the United States would not 
dwindle to zero to-morrow so far as legitimate demand is concerned.” 
As to Canada, a communication was recently received from Toronto 
by a firm of Glasgow merchants, in which the writer, referring to this 


iron have, relatively to Scotch, been so low that we have gradually 
substituted them, and to-day (October 6th) we have about decided to 
drop the Scotch altogether, and substitute American, the difference 
in price at the present advance being so marked.” ‘It is evident,” 
remarks our London contemporary, “that the main question in the 
latter case is that of price, and if the Scotch makers are unable to put 
their iron in the Canadian market at as low a figure as the Americans, 
they will be driven from that market, too, just as they have been 
from the United States.’’ ‘‘This is all the more to be regretted,”’ it 
adds, ‘‘as, during the past few years, our exports of crude iron to 
Canada have shown an increase.” 

Inasmuch as the imports of Scotch pig into the United States 
now average only about 2,000 tons a week and the Scotch article is 
seldom quoted, the above candid admission would seem to be well 
grounded. 


PROSPEROUS TIMES AMONG BIG STEEL WORKS. 
Whether the information of the Philadelphia 7imes is authentic 
or not, it is “mighty interestin’ readin’,” concerning the present 
prosperous condition of the large iron and steel concerns of Pennsyl- 
vania. According to this authority, the four following concerns 
have lately increased, or are about to increase, their capital stock to 
the amount stated, and have paid dividends, as asserted, 


duriag the past fiscal year : 





Name of Company. Annual Dividend. Increate in Total 
Capital. Capital. 
Pennsvivania Steel Co..........008 3? per cent. $2,000,000 $5,000,000 
Bethlehem Iron Co.....i.............25 ‘* ‘* 2 090,000 5,000,000 
a |} eee to ‘ 1,020,°09 5 000,009 
TOO TOR Chance =“ 502,00 2,5900,003 


We give the above figures without vouching for their correctness. 
In regard to the Cambria Iron Company it is stated that it hasa sur- 
plus of $4,000,000. After making good the flood damage, $1,000,000, it is 
expected to pay 30 per cent. this year. It is also reported that the 
Phcenix Iron Company has created a mortgage for $1,000,000, with 
the proceeds of which it will enlarge the plant. The dividend of 
the Thomas Iron Company, it is said, represents earnings withheld 
from the stockholders and invested in the property. The company 
earned $483,000 in the year ending June 30, but only distributed 10 
per cent. in dividends. An English syndicate bid $4,500,000 for the 
works, but the offer was refused. 

Southern men, viewing these figures, are inclined to predict a 
great future for the Southern steel trade, when once developed, claim- 
ing that if the steel makers of Eastern Pennsylvania can make 30 to 
50 per cent. on product wrought from imported and Michigan ores, 
costing from $6 to $8.50 a ton, the South can do fairly well at mak- 
ing steel from ores that cost from 75 cents to $1.25 a ton in the 
stockhouse. If (they go on to say) Pennsylvanians can thus prosper 
making steel from iron, the first cost of which is never less than $16 
a ton, and will average near, if not quite, $20 a ton, certainly the 
South should get on with iron that can be smelted at a profit, and 
sold for $10 a ton. 

The next two or three years will probably demonstrate what the 
South can do in the way of steel making. 





GROWTH OF THE BESSEMER STEEL INDUSTRY. 

The census returns of the production of Bessemer steel ingots 
and castings and Bessemer steel rails, during the year ended June 30, 
1890, as cOmpared with ten years ago, show a most remarkable 
growth. We group these figures as follows, net tons of 2,000 pounds 
being used: 














States. Bessemer Steel Ingots Bessemer Steel Rails. 
or Castings. 

1880. 1890. 1880, 1890. 
Pennsvlvania.........++++-556,314 2,297,726 409,339 1,377,119 
OE eee eT 867,805 201,136 622,260 
(SS 385,576 66,480 17,335 
BN Ro vacccncinncasannas 84,160 105,402 vs , a 
Other States................. 8,409 220,530 6,600 19,940 

MEIN ass connkudapshoons 985,708 3,877,039 741,475 2,036,654 


As will be seen, the steel rail industry has been concentrated 
within the two States of Pennsylvania and Illinois, Ohio standing 
third, but a long distance behind. Inthe production of steel, how- 
ever, Ohio shows a decided advance over 1880. 

The production of crucible steel has shown little progress during 
the decade, but open-hearth steel has sprung from 84,302 tons if 
1880 to 504,351 tons in 1890, of which Ohio made 61,232 tons. 

The total production of basic steel in the United States in 1890 
was 62,173 net tons, and the prediction is made that it will soo 
become a large industry. 





ConcERNING the foolish talk, that the legality of the new tarif 
law will be contested on the ground that there was a technical error 
in engrossing it, the Zradesman, of Chattanooga, Tenn., sensibly 





mportant matter, observes; “The American prices of low grade 


remarks; ‘The courts would hardly take the responsibility of throw 
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ing the whole fiscal machinery of the country into confusion by 
abrogating so far reaching a law as the tariff, on a purely technical 
point. This is the more remote, because Congress can cure the 
defect before the question raised can possibly reach the Supreme 
court.” 





THERE has beenasteady and unprecedented depletion of pig iron 
stocks in Scotland since the first of the year. Recent figures are as 








follows : 
DONE AE SURG BCCMMIIOE , LOUD icene ses sccconcctcéovensok chcecececios 937,056 
Withdrawals. 
Tons. 
JANWATY..cvccce rerccercsrcoccceee 30,601 
NEY « cnceaiians obi asned es oaepekdnpieebebassineachedaeoaguie ona issasedon tes 35,200 
BA chr......110 cocersoosescecvcrsecerssressececeessonssscnscccsconscccosooceoses 44,834 
April.. 41,949 
May. ... 41,743 
Jute.... 29,277 
bi eee 25 892 
BE» in cas senesnecenstaetvas soeteiuesonnece wee 19,534 
IOS ons bd db sovcdaviv obeciscsckaccccecensuetevodducsesdbeiwescs Sbbeeees 19,524 
GEREN LRUAE ROMER RENEE P snsonpé sncccosie, ssepiclbcisecson <antoasiveas 13,760 392,314 
634,752 


These figures are significant, and we would suggest to English 
iron makers that they look out for breakers about the first of the year. 





THERE appears to be an increasing disposition among Mahoning 
Valley iron manufacturers to use Southern pig iron mixture with red 
short Superior. One concern recently used 1,000 tons of the Southern 
article in this way and ‘reports quite satisfactory results. 





THE Youngstown (O.) Zelegram is authority for the statement 
that the greater portion of the iron industries of the Mahoning Valley 
have been sold to an English syndicate. This is certainly important, 
if authentic. 





Ir may please the Un-American Artisan to learn that its adverse 
comments on the McKinley bill are copied in high glee by one of 
our English exchanges. 





THE SCARECROW OF HIGHER PRICES. 





The promptness with which journals in the conspiracy to depopularize 
the new tariff law have acted upon the order from headquarters to insist that 
a general advance in prices of manufactured articles will result from its 
enforcement has raised a conflict of veracity between publishers and their 
alvertising patrons. While editorials are insisting that prices of all kinds of 
goods have advanced, merchants are paying for the use of the adjoining col- 
umns in which to set forth the fact of their willingness to supply customers at 
prices quite as low as have ever ruled for similar articles. 

More than average temerity must exist on the part of writers or less than 
average intelligence be credited to readers in expecting men to disregard facts 
so readily within reach of every one who cares to look for them. Side by side 
with assurances from merchants of recoguized responsibility that goods can 
now be bought of them at prices lower than ever before, free trade agents are 
repeating the stale maxim that any tariff 01 foreiga products “ raises the price 
to consumers of all articles imported and subject to duty by precisely the sum 
paid for such duties,” and are insisting that “nearly or quite the same 
enhanced price” has been added to all protected articles of domestic manu- 
facture. 

Not only does the free traders’ contention that tariff is added to prices 
find refutation in the advertising columus of most journals repeating that 
absurdity—it finds contradiction in the actions of the principal conspirators 
themselves. If true that foreigners have only to add the tariff to the selling 
prices of their products and our people will pay the difference, why such 
intense interest on the part of free trade attormeys—why such enormous 
expenditures of effort and money to break down protective barriers? Evi- 
dently they are wanting in candor as well as consistency, 

Itis the wholesome fear of losing American customers by having the 
wants of our people supplied from domestic manufactures—and not the 
fear of higher prices—that occasions Earopean solicitude and inspires the 
activity of importers and other free trade agents this side the Atlantic. Voters 
who cannot see this despite the glamor of sophistry and clouds of misrepre- 
sentation by which it is sought to have the real facts concealed, have yet a les- 
Son to learn, to which they can none too soon apply themselves.—(I\linois 
‘ranch American Protective Tariff League. 





WITH a recent issue of Zhe Jron Trade Review, of Cleveland, was pub- 
shed an excellent engraved portrait of Mr. Samuel T. Wellman, a prominent 
tizen of that place who has been connected with several of the leading iron 
id steel manufacturing concerns in the country, and whose engineering and 
'ventive talents have given him a foremost place in the ranks of industrial 
chieftains, Among other important offices held by Mr. Wellman is that of 
“resident of the Gobeille Pattern Co., of Cleveland. He is also officially con- 
‘ected with the American Wire Co., of Cleveland, the Solid Steel Co., of Alli- 
‘nce, O., and the Spiral Well Tube Co., of New York. Mr. Wellman is about 

) leave Cleveland to fill the position of President of the re-organized Chester 
‘olling Mill Co., Thurlow, Pa, which will be known as the Wellman Iron & 
*teel Co.—[American Artisan, Chicago. 





Tue English engineering trades are brisk, and most of the steam engine 
‘skerg continue full of work, 








ELECTRIC WELDING APPLIED TO THE MANUFACTURE OF 
PROJECTILES. 





BY LIEUT. W. M. WOOD, U. S. N.* 

I am asked to-night to tell you something of a new process which has 
been originated and developed within the past year; a new and important ap- 
plication of an art in itself new, electric welding. 

At this moment when there is so general an interest manifested through- 
out the country in the question of the nation’s arms and defences, this new 
invention, which bids fair to supercede and immensely cheapen existing 
methods, is sure to claim its share of attention, both from experts in ordnance 
and the general public. . ' “4 

For use against these various defences and where there are no defences 
except distance and advantage of position, there are in use three general 
classes of projectiles (not considering the more or less experimental dynamite 
and other high explosive shelis). They are, ist, the armor piercing shell, used 
solely, as its name indicates, against heavy armor; 2nd, common shell, used 
against unprotected vessels and troops, for bombarding cities and earthworks, 
for target practice, etc. ; 3rd, Shrapnel, so named from its inventor, extensively 
used in field operations on shore against bodies of troops, and at sea against 
open boats, torpedo boats or any unprotected body of men. 

Leaving the ordinary bullet of the shoulder rifle out of the question, these 
projectiles range in weight from those ofasingle pound to the gigantic 
missiles of the 110-ton gun which weigh about one ton and are driven by 
almost a half a ton of powder. 

Now in order to show how much is gained in the construction of projec- 
tiles by the Thomson Electric Welding Process, I will briefly describe the 
present methods of manufacture. 

Ist. The Armor-Piercing Shell. To fulfil the Government requirements 
these must be made of a fine quality of steel, capable of being made very hard 
and still be tough. In the first operation, it is forged or rolled into a rough 
solid blank. After this it is placed in a lathe and turned off accurately on the 
outside and the powder chamber bored in the axis of the shell from the base, 
asin this specimen. This opening is then closed by a carefully fitted screw 
plug, in the ceutre of which is a smaller threaded hole into which fits the per- 
cussion fuse which explodes the shell on impact. A groove is now turned 
in the outside near the base and knurled or roughened. This is for the copper 
rotating band, and the roughening is to prevent its slipping when the copper 
enters the rifling of the gun. Next the shell is hardened by one of the various 
processes which are more or less satisfactory, and finally the copper band is 
forced into place by hammering or hydraulic pressure and turned off true to 
guage. This completes the projectile an@ you will readily understand that all 
of this work is slow, tedious and expensive. Anyone who is familiar with the 
operation of machining high carbon or tool steel, will appreciate this. Asa 
matter of fact, a 6in. armor-piercing shell which only weighs 94 Ib. costs in 
the neighborhood of $65 or §7o. 

Next come commonshell. These at present are cast either of steel oriron, 
but even in this cheap form of production many difficulties are met with. 
In the first place, the shell usually has but one small opening to the inside 
powder chamber and this only allows the use of asingle “print” to hold up 
the core which forms the interior cavity, consequently, when the molten 
metal flows in, it pushes this core out of place, and the resultant casting is 
eccentric—thin on one side, thick on the other—frequently so much so as to 
cause it to be discarded entirely. When the castings are received from the 
foundry they are first carefully calipered on the inside by a skilled operator, 
who uses a delicate instrument called a “ star gauge,” which expands within 
and enables him to determine the amount the casting is ont of true, which he 
marks ou the shell. Itis then passed to the hands of the machinist. He is 
obliged to place it in his lathe eccentrically, so that the outside will be turned 
true with the inside ; and you can imagine that even after all this care they 
are never perfectly concentric. Another serious difficulty met within the 
cast projectiles is the liability to small blow holes or porosity, which, though 
they sometimes escape detection, always cause the rejection ofthe projectile 
when discovered. Through these holes the gases of the charge might be 
driven and thus cause a premature explosion of the shellinthe gun. Steel 
shell of this description, of 6 in. calibre, cost about $30 each. Like the armor- 
piercing shell, they are fitted with rotating bands and fuses, but are not 
hardened. 

We now come tothe Shrapnel. It was originally invented for use in the 
smooth-bore guns of the past and was then a hollow sphere filled with small 
bullets, around which was poured melted sulphur as a matrix. A small powder 
chamber for a bursting charge was left in the middle. It was provided with 
a time fuse which could be set so that the shell would explode at the desired 
moment in its flight, scattering its contents and fragments in the face of the 
enemy. So far, there seems to have been no very satisfactory Shrapnel made 
for rifle guns. The difficuity is that the head’or base has to be screwed on 
after the body of the shell has been filled with the bullets and matrix. This 
construction weakens the projectile very much at this point, and the head or 
base is apt to blow out without bursting the body of the shell or scattering 
the bullets, especially as the walls of the projectile have to be made thick 
enough to stand the threading. 

Hoping I have now made clear the general state of the art, I will explain 
wherein the new process differs, and will endeavor to illustrate it by the 
specimens I have here. 

First, instead of the solid, rough forged ingot, we have these three com- 
ponent parts, which when welded together will form a6 lb. armor-piercing 
shell. Each piece is now finished to exact size, except that there is a little 
extra length to allow for the take-up in welding. The head and base pieces’ 
are forged in dies to shape; the central portion is simply a piece cut from a 





*Paper read before the Society of Arts, Institute of Technology, Boston, October 23, 1890, 
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length of solid drawn steel piping. It has allthe additional strength due to 
the fibrous skin inside and out caused by the drawing process. To join these 
three pieces, they are clamped into a form of electric welding machine de- 
signed for the parp2s?,and in less thin a misute are joined together and made 
a homogeneous mass like this. 

It now ouly remains to grind off the two burrs which you see in this spec- 
imen, and cut in the grove for the rotating band. The front one of these 
burrs may be used to form an enlargement used in many forms of projectiles, 
called technically, a “ bourillet.” It supports the front portion of the shell in 
the bore of the gun, the remainder not touching except at the rotating band. 
The other burr may be removed at the same time the rotating band groove is 
cut. The fuse hole has already been cut and threaded in the base piece. The 
shell is now ready for the hardening process. I wish call attention here to 
the fact that the burrs are allowed to remain on the inside and thus form the 
strengthening ribs, which help mat srially to support the shell against the 
great crushing strain it receives on impact. You will see that we have thus 
formed a stronger and better shell with minimum of labor on the individual 
parts and a few seconds’ work to join them together. 

In order to illustrate the wonderful strength that may be gained by this 
welding process, I have here a shell which was constructed exactly as I have 
shown. It was fired through a 3-in. plate at the Naval Proving grounds at An- 
napolis, recently. You will see that it has not changed its shape in the slight- 
est degree, nor has it even lost the copper rotating band which was carried 
through the hole with it. Here is another which shows a still more remark- 
able result. This projectile was fired against heavy steel armor which has a 
resistance of about 75 per ceut. more than iron, and which was heavier than a 
projectile of this size could be expected to perforate. It, however, penetrated 
five inches, and then owing to the elasticity of the oak backing, was thrown 
back about 80 feet as perfect in condition as when it was fired from the gun. 
The experience of the Welding Co. has been that the metal seems to be 
strengthened at the p»int of welding, ani this certainly seems to justify the 
supposition. 

After accomplishing results like this, you will see that the manufacture of 
the common shell becomes a very simple matter. By the welding process, it is 
feasible not only to join iron to high carbon steel, butto weld wrought iron or 
steel to steel castings or even to cast iron. Hence, in this case, it is Oly 
necessary to substitute common iron or low carbon sieel tubing and stamped 
or cast heads and bases and perform the welding operation. The shell which 
is thus cheaply put together has all the advantages of wrought and none of 
the disadvantages of cast metal. If made of low steel, it may even be hard- 
ened to acertain extent and thus have more or less efficiency against thin 
armor. 4 - 

In regard t> the Shrapnel, a single look at this section wi!l show the prob- 
lem and howit has been met. Thisis from a design for the United States 
army 3.2 inch field piece. The head and1 base are steel castings, which have 
been heated and compressed to give them density. The body is drawn steel 
tubing one-fourth inch thick. The projectile was built as follows: First, the 
head was welded on to the body. Next the brass tube which carries the flame 
from the fuse to the p»>wder chamber at the base was crimped in at the upper 
end. The half-formed projectile was then inverted and the bullets placed 
within and the matrix poured about them. Next, the diaphragm which forms 
the front end of the powder chamber was put into position and the other end 
ofthe tube crimped in. The shell is now ready for the final weld, and you 
will notice that the base piece is provided with a shoulder, which after the 
weld is made, will press closely upon the diaphragm and support it againgt 
the shock of the dischirge. After the second weld is mads, the Shrapuel has 
a1 unbroken surface enclosing its d2adly builets, and like the other shell is 
ready to be fitted with rotating band and fuse. 

To summariz2: these shell cau be produced in the method I have described 
so that a wrought steel projectile can now be manufactured at less cost than a 
cast iron one, which exept for target practice is almost worthless; and as for 
armor-piercing shell or even m>u!ded steel shell, there can be no comparison 
as to cost of production. This same principle can also be applied to solving a 
still more difficult problem, and one which has hitherto baffled the skill of the 
inventor, viz , the welding the solid heads on to the large brass cartridge cases 
now used with the projectiles of rap‘d fire guns. A rapid fire gunis one hav- 
ing a non-recoil and a pivoted mount. It is aimed and fired from the shou!der 
like an old-fashioned swivel. They range in size up to as large as the 6-inch 
guo. The ammunition is fixed just the same as the bullet and cartridge of a 
shoulder rifle. At present these brass cases are constructed with great diffi- 
culty and at much exp2nse from the solid ingot, and no one is prepared to 
make those of the large s'z2s in this country. By the Thomp3on process, 
which also welds brass and copper, this will be an easy matter and the cost 
should be less than one quarter that now piid by the Government for those 
they are obliged to import. 


In conclusion, [ will say that it is a well-known fact among ordance experts 
that the breach mechanism and the principle of construction of the present 
high powered guns are entirely due to American invention, which was, how- 
ever, forced out of the country by lack of appreciation and wastaken up and 
developed in Europe. I believe the day has come at last when our military 
inventors will not have to seek their encouragement entirely abroad and I 
think that in the very near future our government will be supplied entirely by 
cheap and effective projectiles of the kind I have showa you to-night. 





S1r JAS. Kitson, President of the British Iron & Steel Institute, who recent- 
ly mede a tour through this country, says: ‘ It is possible to make iron in 
the South as cheaply as in any part of the world.” Percy Gilchrist, one of the 
founders of the basic steel process, says: ‘The ores are peculiarly adapted 
for making steel.” Wm. White says: ‘“ Basic steel, made from Tennessee 
iron compares favorably with that made in England,” 





IRON MINING IN CANADA. 





Already there seems to be considerable desire to promote the mining 
interest of ourcountry. Meetings are being held, in fact small stock companies 
are forming, with the object in view of developing Canadian mining industries. 
Much has been said of establishing smelting works in Toronto, as this seems 
to be an advantageous point for such an undertaking. Mr. Arthur Harvey is 
one who takes a lively interest in these matters, and deserves a hearty support 
from all those who approve of bringing to light the great necessity of develop- 
ing our vast mineral resources. At a meeting held in this city, it was pro- 
posed to start a joint stock company to develop our mining industries, but the 
amount proposed is too small to lay out for an undertaking of so vital im- 
portance as this one promises to be. We quote an abstract below of proposals 
which appear more commendable as regards this object : 

1. That a vigorous attempt should be made to establish iron smelting 
works in Oatario, and that no point seems to offer better advantages than the 
city of Toronto or its immediate vicinity. 

2. That a committee be formed to solicit stock for a joint stock company 
having this object in view. 

3. That the minimum amount of stock to be taken before any operations 
are commenced should be $100,000 ; that 10 per cent. be paid in upon subscrip- 
tion, and that a further call of 10 per cent. be payable one month after the 
charter is obtained. 

4- That all money paid in be refunded in full within four months, unless 
at least $100,000 be subscribed. 

5. Thatassoon as the charter is obtained, a board of directors be ap- 
pointed, and that the following be their duties: 

(a) To secure a suitable site. 

(6) To arrange for such exemptions from taxes, and such bonus encour- 
agement as may seem fit to the municipal and other authorities. 

(c) To build ore sheds, and buya sufficient quantity of ores from Canadian 
mines ; thus enabling owners of iron locations to find a market, and so helping 
in the opening up of iron beds. 

(d) If practical demonstrations be thus received that ores of sufficient 
quantity and of satisfactory quality can be had (the sum spent in such pur- 
chases not to exceed $10,000), the board may proceed with the erection of fur- 
naces, and the business of smelting iron and other metals as tothem may seem 
most fit—calling up the remainder of the stock at the rate of toper cent. each 
month. 

6. That the committee mentionedin section 2 consist of Messrs. ————, 
and that Mr. be the honorary secretary and treasurer. 

7. That the shares be placed at $100 each, as it is desirable to place the 
stock in as many hands as possible, so that the effect may be, so to speak, of a 
national character. 

8. That the name of the company be “The Toronto Iron Smelting Co.,” 
and the stock list hereto attached be offered for signatures under the above- 
mentioned conditions.—[Hardware, Toronto. 








Hardening Cast Iron. 

We are informed that the Abbott Machine Co., 47 and 49 South Canal 
street, Chicago, have lately been conducting some very satisfactory experi- 
ments in hardening cast iron by a new chemical process. Briefly described, 
the mode of procedure is as follows: The iron is put in a furnace and heated 
to the proper temperature, when the chemical is put on the upper side and 
goes right through it, so that when cool the under side is as hard as the upper 
side, and when broken the iron is as hard inside as outside. No trouble is 
experienced in going through six inches, and the chemical can probably go 
through any reasonable thickness. In Chicago it is being used for hardening 
brick dies made of cast iron, whereas heretofore brick dies were necessarily 
made of steel. This is a great saving both in material and work. Another 
use is for shoes on grips of cable cars, the iron shoes formerly used sometimes 
not lasting more than one trip. The Abbott Machine Co. are making 4 
specialty of this process. 





° A Powerful Engine. 

A rolling mill at Johnstown, Pa., has, perhaps, the largest and most power- 
ful stationary engine in the country. It is located at works of the Johnstown 
Co., and is rated at 2.500 horse-power. It is of English manufacture, having 
been built by W. & J. Galloway & Sons. The two horizontal cylinders are 
each 44 in. in diameter and 48 in. stroke. The bed and frame are particularly 
massive, and the crank shaft, which is 1714 in. in diameter, is connected 
directly to the jointed shaft of the rolls. Each of the cranks with its journal 
was forged in one piece, and they are coupled at rightangles. The movements 
of the engine, which is required to rotate the rolls first in one direction and 
then the other, are controlled by asteam reversing gear, which is operated 
from an elevated platform where the operator is in a position to view all the 
movements of the work below. It is a massive piece of mechanism and may 
well be rated among the notable engines of the country.—[Providence Journal. 





Smoke Prevention in England. 

The “ black smoke” question, or, rather, the smoke nuisance, is now beitg 
dealt with in a practical way by a certain enterprising German engineer. This 
gentleman—according to Mr. Wigham Richardson, President of the Northert 
Institution of Engineers—is the proprietor of certain blast furnaces, aud he is 
credited with having discovered a mode of conveying the gases from his fur 
naces into a chamber where they are washed with water spray, which causes 
every particle of soot or sm>ke to be deposited. Not only is the nauseous vol: 
umes of black smoke got rid of by this process, but, according to Mr. Richard: 
son, a handsome profit is realized from the ammonia and sulphurous fume 
yielded by the operation.—_{Glasgow Eagineer, 
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AMONG ‘THE IRON MINES. 


Lake Superior Mining Notes :— 
MARQUETTE RANGE. 

Not until very recently has there been anything of any magnitude done 
in the way of all-rail shipments from the Lake Superior fields to the big iron 
centers of the United States. There is now annually a large amount of ore 
that is forwarded to Chicago by all-rail, this being done principally in the 
Winter months, when navigation on the lakes is closed. With the new com- 
petition in the way of added railroads, there will be still further concessions 
made in the price of freight, and the Winter business will grow to an import- 
antone. The hard ores especially will be carried, as this character of the ore 
is free from the moisture of soft hematites and does not freeze so as to make 
its handling difficult. The Marquette district is the only one producing ores 
of the so-called “ hard” variety in Michigan.—[Iron Ore. 

ATICOKAN RANGE. 

“Come with me,” said Captain Garland to a South Shore mining man, 
“and I will show you more iron than you ever saw in your life in one place.” 
An incredulous smile was the confident answer of the bright-eyed Yankee as 
he consented to undertake the journey. But he had met a man who was no 
blow-hard and who stood ready to show the goods. They traveled westward 
from Port Arthur along the line of the Port Arthur & Duluth railway, and, 
striking off into the forest at an angle to the railway, the captain took his 
companion to a vein of iron which made the eyes of the American sparkle 
with delight. “What do you think of that?” queried the captain. “Well, I 
confess you have kept your word,” was the honest admission to Algoma’s iron 
wealth. “Come half a mile further,” said the captain, “and I will astonish 
you.” They went on, says the Algoma Pioneer, and soon the captain placed 
his delighted companion before a mountain carrying a vein of rich magnetic 
iron sixty-five feet in width. This property is within a distance of sixty miles 
of the Port Arthur railway, and it is on the books of the company to run a 
branch line into the iron beds, and, in consideration of their doing so, a per 
ton royalty will be paid to the company. Port Arthur railway people have 
lots of capital, Algoma has boundless mineral wealth and “Jim Commee,” 
M P P, is determined to develop some of it and reap a portion of the golden 
harvest therefrom. This magnificent property is in longitude 92 on the Ati- 
cokan river and less than sixty miles from the shore of Lake Superior. This 
is a sample of Algoma’s “ worthless (?) rocks,” as they have been hitherto 
called. 

MENOMINEE RANGE. 

The Manganate mine is now where it was expected to be some time ago— 
at the point of shipping, but very little ore can be sent by water this year. 
Two derricks and a hoisting plant are in position at the open pit. The 
deposit of manganese at No. 1 shaft continues to improve and will no doubt 
yet prove the best part of the mine. The property will be in such shape next 
Spring that a very large output can be made—an output which will probably 
distance that heretofore made from any one mine in the district. The ore is 
there and the management knows its business.—{Diamond Drill, Crystal Falls. 

The first shipment of ore from the new Crystal Falls mine was made yes- 
terday, ten car loads being sent to Escanaba. The mining is being done from 
the open pit and there is very little stock room; mining has been rather slow, 
but now that they can make away with the ore mined, some tall work will be 
done. The foundation for the new hoisting plant is about ready for the 
machinery, which is daily expected. The open cut shows between 40,000 and 
50,000 tons of ore, and everything in connection with the property is well in 
hand.—[{[Diamond Drill, Crystal Falls, Nov. 1. 

An analysis of ore taken out of the shaft at the Baird exploration, ata 
depth of forty feet, showed over 63 per cent. in metallic iron and, to the sur- 
prise, of everybody, only .og0 in phosphorus. This demonstrates beyond ques- 
tion that the ore is gradually changing from non-Bessemer to a Bessemer. 
The ore taken out the shaft at a depth of from eight to 20 feet from the surface 
carried .400 of phosphorus, and the late analysis shows that the ore is con- 
stantly improving with depth. It is said that this was precisely the case with 
the Republic ore (which the Baird article closely resembles). A further reduc- 
tion of only .o15 in the amount of phosphorus carried would bring the Baird 
ore within the Bessemer limit, and it is highly probable that the percentage of 
obnoxious matter will fall even lower than .og0 long before the shaft attains a 
depth of 100 feet.—[Florence Mining News. 


GOGEBIC RANGE. 

There is great rejoicing at the Ashland mine, and the citizens of Ironwood 
also have reason to feel elated over the discovery made at the mine. At No. 6 
shaft, ore was discovered under the main dyke at a depth of 600 feet. Capt. J. 
H. Taylor, Superintendent of the Ashland, in speaking of the matter to a 
reporter of the Advocate said: “Yes, we feel elated over the discovery. It 
virtually proves that the Ashland and the other mines in the vicinity of Iron- 
wood are almost inexhaustible. It will be of incalculable benefit to this city, 
assuring it of permanent prosperity and a rapid growth. The dyke under 
which we found the ore runs through the Ashland for its full length, and no 
doubt continues through the Norrie. Scientific men have claimed for a long 
time that ore could not be found under this dyke, but our discovery upsets 
their theory.” ‘Tiais find will no doubt result in time in increasing the popu- 
lation of Ironwood to at least 15,000.—[Advocate. 

The Montreal mine, which fairly pinched out in the old workings last 
Fall, has just shown up in a new shaft to be after all one of the big properties 
ofthe range. The owners became very timorous last Fall over the situation, 
and almost had a notion of giving the property up. Manager Abeil and Capt. 
Dan Sullivan, however, did not lose faith and induced the company to let them 
hunt for more ore, and sink a shaft to the northwest of the old workings. 
Different people would come along and tell them there was no use of hunting 
for ore at that spot, but they kept persistently at work, have got the shaft 
down four hundred feet, and within the last two months have gone down in to 











eighty feet of splendid blue hematite ore, than which there is no finer on the 
range anywhere between the Black and Potatoe Rivers. They have also cross- 
cut a distance of eighty feet through this excellent ore,and the drift is still 
breastedin it. They have four hundred thousand tons of ore now in sight, and 
naturally feel elated over their success.—[Hurley Miner. 

The 7imes says a number of Ironwood citizzns have organized another 
mining company to be known as the North Brotherton Mining Co. They have 
secured an option on the eighty just north of the Brotherton mine at Wakefield 
and will begin work at once. It is intended to sink until the Brotherton vein 
is struck. The officers are Wm. Trebilcock, President ; D. E. Sutherland, Vice- 
President ; Gus Oleson, Secretary, and A. G. Hedeg, Treasurer. The board of 
directors are D. E. Sutherland, Wm. Trebilcock, Martin Kallander, Gus Oleson 
and Peter Johnson. 





New American Iron. Syndicates in Cuba ;— 

The Signa Iron Co, of this city, in which E. W. Clark & Co., the well-known 
capitalists, are largely interested, recently purchased 40,000 acres of mineral 
lands on the south side of Cuba, and it will soon begin active work in quarry- 
ing out iron ore for shipment to Pailadelphia and other pointsin the United 
States. These lands are part of a mountain chain of iron ore of the finest 
quality which lines the entire coast from Cape Maysi to Santiago de Cuba, 
where the rich mines of the Juragua Iron Co. are located. The latter com- 
pany is controlled by the B2thlehem and Pennsylvania Steel Cos., which use 
its product at the Bethlehem, Steelton and Sparrow Point furnaces. Out- 
siders have not the privilege of purchasing. The Sgna Co. proposes to build 
animmense breakkwaterat Signa, directly on the coast, about twenty miles 
to the eastward of Santiago, so that vessels may be able to load without 
danger during any kind of weather, and thus save the expense of building a 
railroad and telegrap lines to connect with Santiago harbor. The tug 
George W. Pride, of Pailadelphia, has been chartered to proceed to Savannah 
and tow to Signa and Santiago, three new barges to be used in carrying 
stone for the construction of the intended breakwater. The barges will take 
out a number of laborers.—[Philadelphia Record, October 30th. 

The Evening Wisconsin, of Milwaukee, makes public the information that 
Charles L, Colby, of that city, who is one of the owners of the fee of the Colby 
mine, is at the head of a recently formed company which proposes to engage 
in developing Cuban iron properties, and mining ore there for the American 
market. The new corporation is known as the Spanish-American Mining Co., 
and the Wisconsin says there is unlimited capital behind it. The ore from the 
mines which the company intends to develop and operate and put on the mar- 
ket is a very rich Bessemer, running as high as 65 per cent. in metallic iron, 
and the deposits are said to be extensive and lying so that they can be mined 
very cheaply. The particulars regarding the plans of the company will inter- 
est not a few of our readers: “The Cuban mines which Mr. Colby and his 
associates will operate are three miles from the ocean. The company owns 
land running from the mines down to a na‘ural harbor. By building ore docks 
in the harbor, which is unimproved as yet, and constructing three or four 
miles of railway, the company could transport itsown ore from the ocean. On 
the other hand, by the construction of several miles of road, the company’s 
mines would be connected with a narrow gauge line which hauls ore from the 
same vicinity to Santiago. If this were done, the distance from mine to ship- 
ping port would be about 30 miles, but it is thought that cheaper ocean freights 
might be secured, as many vessels already touch at Santiago. The company, 
itis understood, has not yet decided which plan to adopt. It is the Spanish- 
American Mining Co. that has engaged the services of Captain W. D. Dickin- 
son, formerly superintendent of the Commonwealth mine on the Menominee 
range, and more recently superintendent of the big Colby mine on the Gogebic 
range. Captain Dickinson has already arrived in Cuba. Itis reported that 
the plans of the company will assume a more definite shape when Captain 
Dickinson completes a more careful examination of the property and makes a 
report.” 





Lake Superior Shipments of Iron Ure :— 

Our weekly statement of ore shipments is not given to-day, for the reason 
that the report from Escanaba failed to reach us, and without the Escanaba 
report the statement would be so far from complete as to be of no value.— 
(Marquette Mining Journal. 





The Most Powe:ful Electric Light 

An Engiish paper says: “ Usually we look to America for the biggest 
things on earth, but, strange to say, although the Americans are the most 
extensive users of electricity, the most powerful light in existence is the 
property of the British Government, and is to be found in the Isle of Wight. 
The lamp referred to is that of the light-house of St. Catherine’s Point, where 
there is also a powerful fog horn. The plant has three engines of 36 horse- 
power each. Two of these are used for working the dynamos, and the other 
for the fog horn. The current is conducted by wires across a road direct from 
the dynamos to the lamps, there being no accumulators. The light is obtained 
from a carbon lamp of special pattern. The ordinary light is equal to 3,000,- 
ooo candles, but a light of 6,000,009 candie-power can be and has been obtained. 
It is impossible for any one who has not seen it to imagine the wonderful bril- 
liancy of the light, but some idea may be formed from the fact that it can be 
distinctly seen forty-five miles away, and that atthe Needles, fourteen miles 
distant, it is quite easy to read very fine print by means of the reflection. On 
one side of the lamp room is a quantity of very thick glass for repairing the 
windows broken, not by storms so much as by wild ducks and sea birds which 
are attracted by the light. A singular feature of the light house tower isa 
plummet and line hanging from the ceiling of a lower chamber, the plummet 
pointing to a spot on the floor. This is for the purpose of enabling the man 
in charge to tell when the tower is out of perp:ndicular. The light-house 
was built on an under cliff, formsd by a gigantic landslip which occurred in 
1799, and some portions of this cliff are still slipping.” 
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IMPROVED PIPE FITTINGS. 





The Isaac B. Potts Pipe Fittings Co., of Columbus, O., have recently placed 
upon the market aline of pipe fittings for connecting iron pipe without cut- 
ting threads, and lead pipe without the use of solder. The annexed cuts 
represent some of the improved pipe fittings : 





FiG. 1.—HERCULES PIPE JOINT. 


Fig. 1 represents the Hercules pipe joint for coupling iron pipe without 
cutting threads, made in twelve sizes from \{ inch to 2 inches, while above 2% 
inches and upward to 12 inches are fastened together with bolts and flanges. 
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Fic. 2—COMBINED UNION AND ELBOW. 


In Fig. 2 shows same principle applied to the combined union and elbow, 
and which is made in sizes from ‘4 inch to 12 inches. 








FIG, 3.—TEES FOR IRON PIPE. 


A“T” for iron pipe is shown in Fig. 3 which can be put in without taking 
the pipe down, while Fig. 4 represents a well-designed cross. 





Fic. 4.—CROSS FOR IRON PIPE. 


In Fig. 5 aview is presented of the combination Hercules and peerless pipe 
joint, which is used in joining lead to iron pipe without the use of either 





FIG. 5.—-COMBINATION HERCULES AND PEERLESS JOINT. 

solder or cutting threads. The joint is made in nine sizes from \ inch to 2 
inches. 
Figs. 7 and 6 for connecting lead and iron pipe, male or female, to take 

the place of water bucks, soldering union or the boiler coupling, made in nine 
sizes from \ inch to 2 inches. 
Fig. 8 shows the peerless lead pipe joint, for connecting lead pipe without 

the use of solder. This is intended to do away with the wiping of lead 
joints or employment of skilled labor. After the ends of the pipes to be joined 








piece of iron, swedge the ends of the pipe to the proper form so that it will 
pass.on to the cone of the fitting, with a knife cut the pipe line to the ring, 
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Fic. 6. 


then screw the nut up tight and you will have a perfect joint. This is found , 


a great convenience, saves both time and expense.’ 
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Fic. g.—PEERLESS LEAD PIPE JOINT. 


Fig. 9 represents the principle of the lead pipe connections applied to tees, 
being a casting with three connections for lead pipe. 
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FIG. 9. 


The pipe fittings manufactured by this company are made of cast or mal- 
leable iron, galvanized or tinned, and of rough and finished brass and are 
made to stand any pressure, and are being used throughout United States and 
Canada, and are giving satisfaction wherever they are properly applied. For 
full particulars and catalogues of other patent fitting, patented by them, 
address Isaac B. Potts Pipe Fittings Co., 306 N. Hight street, Columbus, O. 





Production of Bessemer Steel Ingots and Rai!s in the First Half of i890. 
The following table, taken from the /u//etin of the American Iron and 
Steel Association, shows the production of Bessemer steel ingots in the United 
States in the first half of 1890, compared with the production in each half of 
1889. The production of steel ingots by the Clapp-Griffiths and Robert-Besse- 
mer processes is included ; we also add a statement of the ingots produced by 
the Clapp-Griffiths process alone. The production of Robert-Bessemer steel 
was very small: ’ 






































| 
| First half Second half | First half 
Ingots | of 1°89. of 1889. of 1890. 
| Net tons. Net tons. Net tons 
Pen usyl]v Asi. .......ccccccorscccccccescccccscossceccccccceccoesee ose 930,748 1,042,797 1,254,929 
pS SE, Ba ee a ee | 245,171 491,830 372,975 
OES ORE RES ee ee 244,796 323,487 385,0 
AD. «, :2. sd ctvedgamnbaskunsabicundsksanasaussnsaskesbessadaiestes 1,420,715 1,851,114 2,015,925 
Clapp-Griffiths On1y......cccccerssccooccssororccces evesocoosocees 38,356 44,494 | 39,469 





The following table shows the production of Bessemer steel rails of all 
kinds and sizes in the first half of 1890, compared with the production in each 
half of 1889. In this statement we do not include the Bessemer steel rails which 
were rolled in iron rolling mills from purchased blooms: 




















First half Second half First half 
Rails. of 1889. of 188). of 1890 

| Net tons. Net tons. Net tous. 
Per nsvlvania............cscssccccccorercesccesseeeccenscesseseessenes 578,569 738,931 
W1LimOIS.........00.0eeeeeeereerecceneessoecoovecssscces | 342,853 279,407 
Other State..............:ccccccccessresseceresees 5.705 25,916 
TOERN.. cocsscnesscncssenaconesecnnannrecnnsccnes coenasecssasencsnenes 927,127 1,044,254 











H. K. PorTER & Co., at their Light Locomotive Works, at Pittsburgh, 
have just shipped to the Otis Steel Co., of Cleveland, the smallest locomotive 
they have ever built. Some of the dimensions of this locomotive are as fol- 
lows : Cylinders, 5 inches diameter by 10 inches stroke; four driving wheels 
22 inches in diameter ; total weight in running order about 7,000 lbs.; two reat 
tanks arranged to form seats for the engineer and holding 100 gallons of 
water. The gauge of track is 23 inches, and the engine passes round curves 
of only 19 feet radius. There is no cab, as the engine is only used inside the 
mill. The total length of the machine is about 9 feet.—(National Car and 








are cut, the coupling nut is passed over the end of pipe; next, with a rounded 








Locomotive Builder. 
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NEW NO. 3 TENON MACHINE. 





We take pleasure in presenting to our readers an illustration of the newest 
mechanism in the tenon machine line which has just been brought out by the 
Egan Co., Cincinnati, O. This tool has special advantages not usually found 
in machines of this class, and which will recommend it to practical men every- 
where. It is justly meeting with a large and increasing demand for it is well 
built in every way and is claimed to have the highest efficiency yet attained. 
We describe it is follows: Thecut represents a newly designed extra heavy 
tenon machine, with double heads and two copes, especially presented to the 
planing mills as by far the best tenon machine now in the market, and having 
superior advantages and conveniences for sash and door work, planing mills 
and other general wood workers. The frame is cast whole, the main part 
being on a pedestal, and it stands more solidly than a machine on which the 


NEW 


legs are bolted. It will cut tenons from \ to 7 inches long, and the heads 
can be adjusted to any thickness. The mandrels are of steel, and run in self- 
oiling grooved boxes, and the lower half of box being cast on the mandrel or 
yoke, makes a very reliable bearing. Tightening on the caps or boxes takes 
out all end motion or vibration on the heads, thereby causing them to do 
smooth and perfect work. The table is light, and.very stiff and strong. It is 
easily and quickly handled, and has the extemsion bar with two stops adjust- 
able to any length of tenon. The swinging support for the outerend of tableis 
their latest improvement, aud is arranged so that the operator can walk clear 


beyond the heads in cutting the tenon; on wide tenons this is a great advant- | 





NO. 3 TENON 


age, as the operator can followup and does not lean over somuch. Thetableis | 
gibbed on under side of slide next to frame, and by no possible accident can | 


it be thrown into cutter heads, and the outer end being on a swiveled roller, 
the motion is far easier and steadier than made in any other way. The upper 
cutter head, with its mandrel and frame,can be moved laterally so as to 
cut longer tenons than the lower if wanted. Saw spurs are used on heads, and 
the shear cut made by these heads is first-class. The cope heads can be 
adjusted both ways, and are driven with very long belts, thus preventing all 
slippage or falling off of belts. Th2 main driving belt runs between boxes 
and has full clearance, and can be made endless, as tbe tightener holds belt 


always taut, and keeps it so closely hugged to spindle pulleys that there is no | 


slipping, even when doing the heaviest kind of cutting. For further informa- 
tion address the manufacturers, The Egan Co., Nos. 251 to 271 West Front 
street, Cincinnati, O. 





The congratulatioas of two continuents will be extended to Zhe Century 
upon the advent of its twentieth anniversary. No more conspicuous example 
of American literary enterprise is to be found than that shown by 7he Cen/ury 
In keeping with the spirit of progress thus shown its November issue is more 
than usually rich in illustrations, and attractive in literary contributions. 
An article of especial interest is one by Theodore L. De Vinne, of the 
De Vinne Press, showing the progress in printing during the past twenty 
years. The great feature of Zhe Century's new year, the series on the Gold 
Hunters, is begun with John Bidwell’s paper, fully and curiously illustrated, 
on “ The First Emigrant Train to California.” Another important series of 
papers herein begun is Mr. Rockhill’s illustrated account of his jeurney 
through an unknown part of Tibet, the strange land of the Lamas. A notable 
and timely contribution to Dr. Shaw's series on municipal government is his 
interesting and thorough account of the government of London, with its 
warning for American municipalities. A pictorial eeries begine in thie num 





ber—“ Pictures by American Artists,’—the example given being Will H. Low’s 
“The Portrait.” The first of two article on the naval fights of the war of 1812 
appears in this number. 





THE STOVER EXHAUST TUMBLING BARREL. 

This tumbling barrelis egg-shaped. It has a section of exhaust pipe con- 
nected to the hollow journal at one end, and a tight and loose pulley at the 
otherend. No gearing whatever is used. Threespecial advantages are found 
in the egg shape. It gives the contents a double motion or action—from ends 
to center and from sides to center—causing a thorough mixing and rubbing 
together of all the parts contained therein, cleaning and polishing the con- 
tents better and quicker than any other form of barrel. This tumble requires 
less power, as the end motion causes the contents at ends to tumble into the 





MACHINE. 


centre because of assuming the perpendicular earlier than those parts at 
the sides. It runs with less noise because the contents are kept moving 
in two directions at the same time, doing away entirely with the intermit- 
tent motion so noticeable in other forms; doing away with gearing also 
lessens the noise. The Stover is linedwith a sectional lining of hard iron, 
which can be cheaply and quickly replaced when worn out, making the 





parrel as good as new. Diameter for pipe, 5% inches; diameter inside of 
barrel, 27 inches; length over all, 4 feet 8 inches; length between bearings, 3 
feet 2 inches; pulleys, 44x30; height from floor to center, 2 feet 8 inches; 
opening in barrel 13x19 inches; speed, 45 revolutions per minute. For further 
particulars, address J. C. Smith & Co., general agents, Cincinnati, O. 





THE construction of the railway between Wady Halfa and Sarras is pro- 
gressing rapidly, and the line will be completed by the end of the year. 
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THE METAL OF THE FUTURE. 





The interest recently awakened in aluminum is justifiably great. Indeed, 
it is doubtful if any other discovery now thought probable would so thor- 
oughly revolutionize industry as would the discovery of how to make alum- 
inum cheaply. The supply of ore is immense. That word is used in its literal 
sense of “ immeasurable,’”’ for aluminum is everywhere about us. As a metal 
it has qualities that make it a most desirable substance for almost all purposes 
for which other metals are now used. It melts at red heat, and can be cast in 
molds. When cast it is as soft as silver, but it can be hammered or 1olled to 
become almost as hard.as iron. It can be drawn into wire as fine as a spider’s 
web, or beaten into leaf as thin as gold. Neither air nor water affects it, for it 
neither tarnishes nor rusts. It can be alloyed, or made into a bronze, so that 
the composite metal will have a transverse strength equaled only by the finest 
quality of crucible steel, and a tensile strength greater than that of any other 
metal. Most important of all, it is far lighter than any of the metals now ia 
general use. 

Imagination shrinks from the possibilittes of such a metal. We point 
with pride and wonder t> the advance in civilization during the nineteenth 
century made possible by steam and coal. Electricity and aluminum may put 
the twentieth century as far ahead of this as this had the eighteenth: 

Though aluminum is plentiful the existence of its oxide has been recog- 
nized only since 1754, and it was 70 years from that time before any of it in 
separate form was actually produced. For 30 years more it attracted little 
attention, but in 1855 a French chemist mastered the secret of getting itin 
compact form, since which time investigators in every part of the world have 
been working at the problem of cheap production. It has not been found 
hard to produce it, judging by the number of inventors who have succeeded, 
but it has been found next to impossible to get it in useful shape. The great 
difficulty is the strong affinity of the metal for the elements with which it is 
combined. Its physical properties, such as tensile strength, malleability, flex- 
ibility, etc., are greatly affected by the presence of even small quantities of 
foreign substances, especially silicon and iron, and the trouble has been to 
separate these. The methods commonly used in extracting gold, silver, iron 
and lead have for this reason failed utterly when applied. It has been learned 
that any economical and considerable production must be made either 
chemically or electrically. The chemical methods have most adherents, and 
it is by one of them that a Chicago experimenter says he will reduce the cost 
to much less than 15c.a pound. The details of his process are, of course, 
secret, but it is asserted that the process is surprisingly cheap and easy. It is 
proposed to get the metal from clay—from 600 pounds of it 100 of aluminum. 
Ifthese claims are realized the reduction in cost will indeed be marvelous, 
For years the market price was about $10 a pound, and most of it was made in 
France. Then English inventors brought the price down to less than $3, and 
within five years American manufacturers have come into the market. The 
announcement of the Chicago project resulted in a big drop in the price. 

At the previous price the metal was fast coming into mercantile use, and 
at $1 a pound it bids fair to become really common. It must be remembered 
that at $1 a pound aluminum is not nearly so high as it looks, for the relation 
of a pound of aluminum toa pound of other metals is something like that of 
the famous pound of feathers to the pound of lead. A'uminum is almost 
three times as bulky as iron, weight for weight; it is more than four times as 
bulky as silver, and more than seven times as bulky as gold. Thus, if silver 
were $1 an ounce and aluminum §1 a pound, silver would be really fifty times 
the more costly, bulk for bulk; aluminum at $1 a pound would be only twice 
as costly as copper at 15 cents a pound. 

As a conductor of electricity, aluminum compares favorably with copper, 
and it is already in great demand for electrical uses. It is in this direction 
that it is most likely first to find general application. Next will doubtless 
come its use in connection with transportation, both by land and sea. Ar- 
rangements have already been made to construct railway cars with it, and 
reduced cost is sure to make it common for this purpose. The saving in dead 
weight, and, consequent'y, both in the cost of power and in wear and tear, will 
be enormous. In shipbuilding there will be even greater gain, for it will 
reduce by two-thirds the displacement and proportionately increase the ton- 
nage capacity. a 

Aluminum has alreedy been put to extensive use for alloys. Even very 
small percentages added to iron, steel, copper, etc., improve their quality 
remarkably. The most common alloy is that with copper, making what is 
known as aluminum brorzs, consisting of pure copper and 2% to Io per cent. 
of aluminum. As the percentage of aluminum increases, there is a propor_ 
tionately much greater increase in the hardness. While the 2's per cent, 
bronze is very easily worked, and even the 5 per cent. can be easily forged, 
rolled and drawn cold, the ro per cent. is so hard that it is unexcelled for all 
purposes where great strength and resistance to wear and tear and to rust are 
desirable. Indeed, its great hardness and homogeneousness make it an excel- 

lent metal for ordnance.—[Bradstreet’s. 





BRITISH CAPITAL IN THE UNITED STATES 





Current circumstances appear to be favoring a large investment of British 
capital in the United States. There was a tendency a few years since on the 
part of well-to do Englishmen to invest in American land, but such a system 
as this is decidedly disapproved by the American people and by Congress 
and the State Legislatures. It is not so very long since that Congress 
passed an act prohibiting the ownership of land by aliens in the ter- 
ritories of the United States. The territories, it should be observed, 
are not organized States, but are under the control of the General Con- 
gress, to which they send deputies. It is necessary accordingly for Con 
gress to legislate specially for them, as they have no Legislature of their own; 
and this being the case, Congress took very good care three or four years since 








that no land in the territories should be owned by Euglishmen or Europeans. 
Many of the State legislatures have adopted a similar policy, as there is a 
strong feeling against anything like absentee landlordism. But there is no 
such feeling against the investments of British or European capital in Ameri- 
can industries, and of late many American undertakings have been bought up 
by British syndicates or companies. Two circumstances appear especially cal- 
culated to encourage the further development of British investments in Amer- 
can undertakings. The first influence which has assisted this development is 
the visit of a numerous delegation of the members of the Iron & Steel Insti- 
tute to the principal centers of American metallurgical industry. The second 
influence which is at work is the new protectionist tariff which has just been 
enforced by Congress. The United States have long been more or less a pro- 
tectionist country, but this month the Americans may be said to have out- 
heroded Herod. The protectionist screw has been turned so much tighter 
that many articles of European manufacture will be virtually excluded alto- 
gether from American markets. 

There are, practically, three parties and three divisions in the American 
Congress, especially as regards commercial and fiscal legislation. Ostensibly, 
there are only two parties in Congress—Republicans and Democrats- -but when 
Congress has to deal with tariff matters, three parties may be said to appear 
upon the scene, viz.: the North, the South and the West. The Northern 
States have long held protectionist views, and the industrial development of 
the South has rallied that section also to their side. The West has been thus 
left without any ally, and has been unable to prevent the passage through 
Congress of a protectionist measure of a most drastic character. While the 
McKinley Bill will undoubtedly have the effect of bolstering up—at any rate, 
temporarily—the manufacturing industries of the Northern and Southern 
States, the Western States, which are almost entirely agricultural, will have to 
pay the piper. In other words, if a Western American railroad company 
requires to purchase railroad ma/erie/, it will be more than ever at the mercy 
of Northern and Southern rolling mills and iron works. But, whatever the 
effect of the Bill may be upon the Western States, it is none the less binding 
upon the whole American Union, and its enactment may be urged upon 
British capitalists as another reason why they should embark a portion of 
their funds in the now over-protected industries of the Atlantic States. 

It is true that the McKinley Bill establishes the protectionist system more 
firmly than ever in the United States, but the effect of protection is, after all, 
to enervate the industries which it is intended to benefit. A “protected” 
iudustry always bears a more or less close resemblance to some exotic ina 
hothouse. The exotic thrives after a fashion, but it does not possess the 
robust vitality of some plant which blooms unaided in the open air. More- 
over, the protectionist system of the United States may not last forever. The 
power of the Western States may increase in Congress; and if it does, the 
West may prove more than a match for the North and the South together. 
The consuming classes of the Northern and Western States may also grow 
tired of having to pay unnecessarily high prices for ‘‘ protected”’ manufactured 
goods —[Colliery Guardian, London. 





THE TRUE STATUS OF THE PITTSBURGH GAS SUPPLY. 
SPECIAL CORRESPONDENCE ] 

The sensation of the week has been the action of the Philadelphia Co. shut- 
ting off the natural gas from the puddling furnaces that they have been sup- 
plying. While this will unquestionably have a marked effect on the iron 
industries of the city, yet the impression that has gone out exaggerates the 
actual situation from the fact that the furnaces that depended on this com- 
pany were but asmall proportion of the actual number that are using gas. A 
large number of the larger concerns own their own pipe lines and are having 
no trouble; neither are the firms that were depending on other gas companies 
fortheir supply. The large number of new gas wells that have been struck 
recently would indicate that the supp'y is far from being exhausted, but the 
difficulties in the way of getting the gas from scattering wells are great, 
though far from being insurmountable. The result, however, will be the 
return to the use of coal by some firms for the time being, and the gradual 
adoption of some form of fuel gas, by those firms that do not have gas wells of 
their own. The shortage of gas for even domestic use during the past two 
weeks, which was followed by an increase of fifty per cent. in the price, this in 
turn being followed by a full supply of gas in the houses, gives color to the 
assertions of many that the main object of the company was to have an excuse 
for raising the price of gas for domestic use, though it is certain that the order 
shutting off the puddling furnaces will not be rescinded. The best estimates 
given give the amount of gas consumed in a puddling furnace making five 
heats in ten hours at frem 40,000 to 50,000 feet. As there are 993 furnaces in 
the city it will readily be seen thatthe amount of gas consumed was simply 
enormous, 

A big iron works at Christy, near McKeesport, is one of the rumors of the 
street. 

Park Bros. are taking steps to bring the gas from the Wildwood gas fields 
to the city, having contracted for an 8-inch wrought iron pipe to be laid and 
ready for use before the first of January, 1891. The line will be eight miles long. 

The Edgar Thomson Steel Works report an output, in October, of 32 300 
tons, 2,0co tons better than they have ever done before. 





The Portage Lake Canal. 

The Portage Lake canal, originally a private enterprise, is to be sold to the 
Governmemt, and will, with its connections, be widened and deepened, fur- 
nishing a channel for the largest vessels, and enabling them to avoid the 
detour around Keweenaw Point, the most dangerous piece of navigation on 
Lake Superior. The works purchased include two canals, one five miles in 
length and connecting Lake Portage with Lake Superior on the east, the otlier 
2% miles long and making the connection to the westward. 
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A BIG IRON FIRM’S FUEL SUPPLY. 





The iron and steel works of the Cambria Iron Co., observes the Coa/ Trade 
Journal, draw upon widely separated parts of the country for the raw materials 
used. The coke comes from the Connellsville coke region in Fayette county, 
the limestone from Blair county, and the iron ore from the Menominee iron 
ore range of Michigan. 

The principal coke works of the company are in the Connellsville field, 
and are as follows: Atlas, 80 ovens; Mahoning, 100; Morrell, 400; Wheeler; 
100 ovens; total 680 ovens. These have an annual capacity of 390,000 net tons 
of coke, requiring 557,000 tons of coal. The coal is all mined below water level 
by slopes which follow the seam down from the outcrop. The seam varies in 
thickness from 71% to g feet, and is almost free from slate and other impurities. 
Its dip is about 6° in a westerly direction. This coal makes a hard, bright, 
silvery coke, with well-developed cells, making it a most superior blast fur- 
nace fuel. 

At Bennington, on the summit of the Allegheny Mountains, 28 miles east of 
Johnstown, the company owa 100 coke ovens, the output of which is used at 
the Hollidaysburg blast furnaces. Thecoal here used for coke is mined from 
‘what is locally known as the Lemon seam. It is the Upper Freeport bed, or 
““E” seam of the coal measures. It is from 4 to 4% feet thick, lies about water 
level, and dips westerly about 245°. The coke produced is of an excellent 
quality, but it is not considered to be quite as valuable a fuel for metallurgical 
purposes as Connellsville coke. The Bennington works can produce annually 
55 800 net tons of coke, requiring 90,000 net tons of coal. There is also 
mined at Bennington about 40,000 net tons annually from the Lower Kittan- 
ning or “B” seam, for steam and blacksmith purposes. 

Previous to the introduction of natural gas into the Cambria Iron Co., in 
October, 1886, the company operated the following mines in the vicinity of 
Johnstown, to supply the mills and works: Rolling Mill mine, annual capacity, 
217,000; Coshun mine, annual capacity, 56,000; Lower Gautier mine, annual 
capacity, 30,000; Woodvale mine, annual capacity, 10,000; Conemaugh mine, 
annual capacity, 30,000, The Rolling Mill mine, the principal source of the 
coal supply, isin the Cement or Upper Kittanning seam, known as the “C” 
bed of the lower coal measures. The seam is about 3% feet thick, lies very 
flat, and is about 60 feet above the Stony creek. 

The mine workings are very extensive, the area now mined out being 660 
acres. There is an immense territory adjacent to the mine, which can be 
determined upon to furnish a large amount of coal for many years. The 
Coshen mine, situated opposite Woodvale, and nearly 200 feet above the Little 
Conemaugh river, now produces 200 tons of coal per day, for the use of the 
Gautier works. Here the Upper Freeport seam or bed “E” of the coal 
measures is worked. It is about 4'%4 feet thick, and affords an excellent seam 
coal. Lower Gautier and Woodvale mines, in the Lower Kittanning or “B” 
seam, immediately under the Coshun mine, are small mines that have been 
closed since the introduction of natural gas. 





Propellers to Produce a Speed of Twenty-five Miles an Hour. 

An ingenious mechanic in Bridgeport, Conn., Mr. James Hamilton, has fin- 
ished a fine working model of an entirely new method of adjustment of propel- 
lers for ocean steamships. It consists of three great horizontal shafts lying paral- 
lel to each other and extending outward from the stern of the vessel. To each 
shaft a three-blade screw propeller is attached, the central or middle one being 
in area just twice that of the other two propellers. Within the vessel the 
three shafts are joined transversely with strong rods and have clamps attached 
so that one or all can be instantly detached if necessary. A triple expansion 
engine of great power is to run each shaft. 

The inventor claims his system will give a more uniform motion and with 
the same horse-power exerted by the engines will give far greater results. In 
other words, if 10,000 horse-power exerted on two propellers gives a vessel a 
speed of 20 miles an hour the same power exerted on three propellers will give 
25 miles an hour. Another important point with the invention is the many 
resources it possesses in case of a break-down. When'at sea the breaking of a 
shaft or part of an engine is often a serious matter. In this device there are 
nine combinations which can be made torunthe ship. This may be better 
understood by saying that the three engines and the three shafts must each be 
broken or disabled to put the ship in a helpless condition. If one or even two 
shafts should break the combined horse-power of the three engines can be 
thrown upon or applied to the remaining shaft and the speed be not greatly 
diminished. Should one or two engines break down the remaining engine 
can still run one, two or three propellers. 





Cleaning Machinery. 

The simplest and most efficacious method of thoroughly cleaning the 
various parts of machinery that have become gummed and dirty by the use of 
fat oils for lubricating purposes is by using a strong soda lye. For each 1,0v0 
parts by weight of water take about 10 or 15 parts by weight of caustic soda or 
100 parts ordinary soda. Let the solution boil and enter the parts to be 
cleansed ; either boil them in this lye or let them steep in it for some time. 
All the dirt and oil resin is completely dissolved thereby, and it remains only 
to rinse and dry the parts. The action of the lye is such thatit enters into 
combination with the oil and forms soap, which is readily soluble in water. 
(n order to prevent the hardening of the lubricant on the machinery parts, it 
is only necessary to add about one-third kerosene. An occasional lubricating 
with kerosene alone is to be recommended.—[American Engineer. 





Smoke Prevention. 
The Society of German Engineers has arranged to offer two prizes of $720 
each for the best papers on smoke prevention, one for steam boilers, and one 
also for domestic furnaces, with additional prizes of $240 for drawings. 








INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Rockbridge Co. are negotiating for the establishment of nail works at 
Glasgow, Va. 

The Valley Machine Co. has been organized at Saginaw, Mich., with a 
capital of $30,000. 

A new corporation, at Columbus O., is the Minot Electric & Machine Co. 
with a capital stock of $50,000. 

The Rigby Safety Car Wheel Co. is a new organization at Detroit, Mich., 
with a capital stock of $500,000. 

Itis said the Griffin Car Wheel Works, of Buffalo, N. Y., contemplates 
erecting car wheel works in Middlesborough, Ky. 

The Atlas Iron & Brass Works is a new institution at Duluth, Minn., that 
will employ 200 men in operating a plant that will cost $75,000. 

The James P. Montgomery Balance Pump Manufacturing Co. have organ- 
ized, with a capital stock of $100,000, to do business at Pueblo, Col. 

It is stated that C. M. Clark, Mr. Seaman, of Wilmington, Del., and others 
will build a rolling mill and horseshoe works at Max Meadows, Va. 

The Beedle & Kelly Co.,.of Muskegon, Mich., has been chartered for the 
purpose of manufacturing implements and machinery; capital stock, $100,000. 

The Rounds & Anderson Foundry Co. has purchased 25 acres of ground 
in Chicago, on which it will at once erect works which will employ 1,200 men. 

The Inter-Ocean Boiler Co., capitalized at $100,000, have filed articles of 
incorporation at Duluth, Minn. The company will manufacture the Hazleton 
boilers. 

The Holmes Tripod Boiler Co., at Duluth, Minn., has been organized, and 
it will build a plant thatjwill cost over $80,000, which will give employment to 
200 men. 

Frank Tyman, FE. M. Nettleton, W. A. Rhinehardt and others are under- 
stood to have secured a site, and will erect a foundry and machine shop at 
Covington, Va. 

The United States Spring Co. has been incorporated at Chicago, IIl., to 
manufacture springs; capital, $50,000; incorporators, C. S. Leed, Sam S. Hale, 
Charles N. Hale. 

Twenty acres of landand a subsidy of $35,000 have induced the Indiana 
Steel Co. to locate its plant at Wabash, Ind. The company is reported to have 
a capital stock of $500,000. 

Thomas E. Barrow, John Creigh, of Mansfield, O., and A. B. Small, of 
Macon, Ga., will probably organize a $50,000 stock company, to manufacture 
the mower, patented by J. M. Hunt, of Round Oak, Ga. 

The McCloud Iron & Steel Co., of Chicago, has been incorporated by S. 
McCloud, F. G. Holton and W. D. Crossman. The company will manufacture 
iron and steel articles for railway use. The amount of capital stock is $100,000. 

The Liggett Spring & Axle Co., of Pittsburgh, Pa., have recently been 
granted acharter. The following are the directors: William G. Park, Jacob 
B. Decker, of Allegheny, Pa.; and Charles E. Clapp and George Wright, Jr., of 
Pittsburgh, Pa. 

Among recently incorporated Chicago concerns is the Rogers Oil Cup Co., 
which proposes to manufacture and deal in lubricating inventions and patents 
thereon ; capital stock, $50,000; incorporators, Eugene M. Farr, Thomas J. 
Rogers and Thomas M. Fish. 

A corporation, to be known as the Lynn Lasting Machine Co., has been 
organized at Saco, Me., for the purpose of manufacturing lasting machines. 
The company has a capital stock of $500,000, and its officers are: President, 
William Shephard, of Lynn, Mass.; Treasurer, A. M. Preble, of Lynn, Mass. 

The first malleable iron works to be established northwest of Chicago has 
just been located on Concord street, St. Paul. A lot 100x120 feet, with build- 
ings has been donated. The works will employ at the beginning about 25 or 
30 hands. It has already received orders ahead for several hundred sets of 
castings. 

The McKay Plant-Setter Manufacturing Co. has been organized at Lynch- 
burg, Va., with W. H. Wren, President; H. E. McWann, Vice-President, and 
James D. Tate, Secretary, to erect a factory for the manufacture of the McKay 
patent plant-setter. The company will, it is stated, establish malleable iron 
works in connectiou with the same, and will have a capital stock of $500,000. 

The Richmond Sash Holders & Malleable Iron Novelties Co. has been 
organized at Richmond, Va., with $50,000 capital stock. The company own a 
patent on a sash holder, adapted to railway car windows. The plant will be 
erected at once. The officers are: S. W. Bowman, President; A. D. Wilkin- 
son, Vice-President ; John J. Mayer, Treasurer, and George Crutchfield, Secre- 
tary. 

A proposition has been made to the Omaha Board of Trade, of Omaha, 
Neb., by A. J. Sweeney & Son, machinery builders, of Wheeling, W. Va., look- 
ing to the starting and operating of a wire nail plant in Omaha. The firm pro- 
pose to invest a large sum of money in the enterprise, and operate the plant 
successfully for five years under certain conditions. They propose to lay out 
a plot of 240 lots, for which they will ask the Omaha Board of Trade to find 
purchasers. As soon as these lots have been sold they will commence work 
on the plant, which, it is claimed, will pay out about $100,000 per annum, and 
employ about 1oo men.—[Iron Age. 





Enlargements, Additions, Removals, Etc.:— 
The Dixon Car Wheel Co. has enlarged its foundry at Houston, Tex. 


The Eagle Iron Works at St. Louis, Mo., contemplate adding more machin- 
ery to their plant. 


E. M. Ivine, of Grand Haven, Mich., has made a proposition to organize a 


$50,000 stock company for the removal of his iron works plant to Aberdeen, 
Miss. 


An interest in the stove foundry at Defiance, O., has been purchased by R° 
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HOT-WAT 


BEST RECORD IN CANADA 
AND THE BLIZZARD NORTHWEST. 


Its Fire Surface is the largest in 
No Bolted, Flanged or Packed Joi 





88 Lake St., Chicago, Ills. 


Best for Warming Dwellings, Greenhouses, Schools, &c. 
Most Economical, Durable and Easily Managed. 


And Radiators. 


Its Vertical Circulation renders its action Prompt and Ra as 


Its Brick Casing entirely prevents loss of Heat in Cellar. 
Wrought Iron; therefore cannot Crack. 


WEBER STRAIGHTENING VALVES. 
Send for Circulars. 


Detroit Heating & Lighting Co,, 





t Safe. 
Clean, 


HEATER 





roportion to Grate Sur 
nts; therefore cannot oak. 


COMBINATION 


Gas Machine 
Best Independent Gas Apparatus 


For Country and Suburban Residences, Churches, 
Schools, Stores, Hotels, Etc. 


Over 20 Years in use, with never an Accident. 
Average cost of gas, 4 cent per hour per burner. 





396 Wight St., Detroit, Mich. 





M. Whipple, a wealthy Chicago man, who proposes to enlarge the plant and | 
increase the number of hands. 

It is reported that the nail factory of the Sharon (Pa.) Iron Works may 
soon be changed into a sheet mill. 

A new puddling furnace with a capacity of 15 tons per day has been erected 
at the Wheatland mill in Youngstown, O. 

The Briesenick Foundry & Machine Works will, it is stated, rebuild its 
foundry and machine shops at Brunswick, Ga. 

The Louisville (Ky.) Pipe Bending Co. will enlarge its works and put in 
heavier punch and shears, also rolls for boiler work. 

The Ryan-McDonald Manufacturing Co., of Waterloo, N. Y., will remove 
its machine works to Curtis Bay, near Baltimore, Md., and incorporate a $100,000 
stock company to operate them. A building 70x350 feet is to be erected. 

The Rochester Machine Screw Co., Rochester, N. Y., are erecting an addi- 
tion to their factory which is to be completed in November, and in which they 
expect to be before January 1, 1891. The building will be of brick, four stories | 
high, including in this number the basement. 

The Oswego Machine Screw Co., of Oswego, N. Y., have moved their | 
machinery, etc., to Cortland, N. Y., and will be reorganized under the name of | 
| 
| 
| 





the Cortland Machine Screw Co. They will employ from twenty to thirty men 
at the start, and will soon increase their force. 





Furnaces and Works Starting Up :— 

The Thomas Iron Co.’s second Saucon furnace at Hellertown, Pa., has been 
blown iu after thorough repairs. 

No. 1 stack of the Woodstock Iron Co., Anniston, Ala., has gone into blast | 
after all idleness of several months. 

The Newberry Furnace, at Newberry, Mich., was blown in on October 20, | 
after being out of blast thirty days for repairs. 

The Lockhart Iron & Steel Co., of Pittsburgh, has completed the repairs 
at its mill at Chartiers, and the mill is again in operation. 

The Enterprise Boiler Co., of Youngstown, O., having completed the | 
building of the blast furnace at the Thomas furnace plant, at Niles, O., it | 
will be blown in this week.—[Youngstown (O.) Telegram. 





Fires and Accidents :-— 


Incendiary fire on the night of Nov. 2 destroyed the blacksmith shops of | 


the Santa Fe Road, at Fort Madison, Ia., entailing a loss of $20,coo ; insurance, | 
$7,000. 
The D. F. Morgan boiler works burned Nov. 2, at Akron, O., with a loss of | 
between $35,000 and $40,000. It was incorporated last March with a capital of | 
$100,000, but was insured for only $8,000. The origin of the fire is not known. | 
The J. McNeil boiler works have been rented till a new building is erected. 





General Industrial Notes:— 

Messrs. H. E. Collins & Co., of Pittsburgh, Pa., the well-known iron and | 
metal firm have opened an Eastern office at Aldrich Court, 45 Broadway, New | 
York City. 

In the equipping of railroad shops The Egan Co., of Cincinnati, O., are | 
having rematkable success, only entering this field a yearago. They have 
just received an order from the Southern Pacific Co. to fit out their new shops | 
at Vicksburg, Miss., with the necessary machines for car building. 

I. H. Day & Co., successors to the Hunter Manufacturing Co., Court, Broad- | 
way and Eggleston avenue, Cincinnati, O., have issued a catalogue and price | 
list of special machinery. Among the epeciaitine which this company manu- | 
facture are Hunter’s lightning sifters and mixers, fruit cleaners, egg and | 
sponge beaters, grinding mills, emulsifiers, paint mixers, etc. 





Mandrel Rolled Hollow Stay Bolts. 
The process of making these hollow stay bolts is as follows: Two | 


pieces of iron rolled in U-shaped section are laid together and wired in that | & 


position. These parts are then heated toa welding heat and run through | 
rolls. As the welded tube comes from the rolls it passes over a mandrel, which | 
fills the interior. Before reaching the second pair of rolls it cools slightly | 


and shrinks upon the mandrel. In the second pair of rolls it is drawn from 


the mandrel and the interior cleared from slag and cinder. In this way, by 
five repeated operations, a hollow stay bolt is obtained which has a uniform 
interior diameter. The material is Tenessee bloom charcoal iron, and is made 
in lengths of about six feet. The advantages of hollow stay bolts are well 
understood. A considerable saving in expense can be made by using hollow 
stay-bolt iron instead of drilling the ends of the bolts after they are in posi- 
tion. However, it is necessary that the very best material be used for all kinds 
of stay-bolts, and it is claimed by the manufacturers of this bolt that they do 
get the best material because of using a superior quality of iron and an 
improved process. These bolts are made by the Falls Hollow Stay Bolt Co., 
Cuyahoga Falls, O 








SsTriLt.t, ON Tor. 


Patented Dec. 27, 1887. 


The highest compliment that could be 
paid the ** Sensible Automatic’’ Packing is 
the fact that other manufacturers say tney 
make a packing just as good. 

While this is very complimentary to our 
makeand material, unfortunately it does 
not work well in practice. 

The only ‘Sensible Automatic” Packing 
is made and sold by us,and we send it to 
any one on 30 days’ trial. 

Sensible engineers will order a trial lot. 
Write for circulars and prices. 





BEFORE USING. AFTER USING. 


| ‘Sensible Automatic Packing Co., 63 So. Canal St., Chicago, Ill. 





J The Long & AllstatterCo,, "omc." 


Double, Single, 
Angle-Bar, Gang, 
Horizontal, Twin, 

Boiler, Spacing, 

Gate, Multiple, 

Belt and 
Steam Driven 


PUNCHES 

= AND SHEARS. 

, —Over 300 Sizes— | 
SEND FOR = : = =: 

NEW CATALOGUE. HEAVY SINGLE MACHINE. 














STAMPED ORNAMENTS. 


Enrichments Rosettes Leaves 


Galvanized lron Gorniges, Building Fronts 


Send for catalogue and prices to 


» W. H. MULLINS, 


150 DEPOT STREET, 
Salem. ©. 


J. T. WAGNER, Sales Agent, 
108 Chambers St., New York City. 
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BUTMAN PATENT FLUE CLEANING ROD. 


“The Fireman’s Friend.” 








This Rod has a folding 
Ball Socket Joint. 

Lioht and Stiff, and 
Saves Labor and Use of 
Gloves. | 
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Cannot bind or kink 
in any position, the Rods 
are of Rock Elm, 1 -2 
inches diameter. 








TT. H. BUTMAN, 


229 River Street, CLEVELAND. OHIO. 


BUTMAN FURNACE CO., 64 and 66 S. Clinton St., Chicago, IIl., 


GENERAL AGENTS. 
saWRITE FOR COMIC PICTURES AND PRICES. 





Keep a Record of Your Insurance 


By ordering one of our Improved 


Expiration Registers. 


Blanks for all the essential points of each 
policy. 


ONLY 50 CENTS (Postage paid). 


Will last for years. Sample leaves sent on 


application. Address 


The Cleveland Printing & Publishing Co., | 
| 
CLEVELAND. 0. | 


Jyit ®([)'Boré 





Cor. Wood and St. Clair Sts., 
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ESTABLISHED 1554. 


PETER GERLACH & CO., 


MAEERS OF 
Saws, Tools and Machinery. 


Office and Warerooms, 28 Columbus st. 


Factories on Columbus, Winter and Leor 
ard streets. 


Cleveland, O., U. 8. A. 


=~} COMPLETE STEAM Pump © 
aS LO SIZES fran d7e $75 | 
°° WATER SUPPLY TANKS, 
Van Dozen \ FIRE PUMPS # er 
3 Ne ee 
-” SSQVDESCRIPTIVE 
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LINCINNATI.O.: pete 


E"or 


sale. 


The iron mines of the Central 


Virginia Iron 


GCo., situated 


Amherst and Nelson Counties, 


James River. 


For particulars, apply to 


LL... DREIER, 
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THE AMERICAN 


WATCHMAN’S TIME DETECTOR. 


This Electrical instrument, which is operated b 
either battery or magneto generator as preferred, 
is designed to, and does, keep an exact record of 
the doings of the Night Watchman in any estab- 
lishment whereit is in use. It is an active and 
faithful guardian of your premises during the 
night. Itis simple, reliable and absolutely infalli- 
ble. Cannot be tampered with without certain 
detection. 

Thousands of testimonials from the first concerns 
in the land. Send for catalogue to 


The Cleveland Electrical Mfg. Co., 


44 and 46 Sheriff Street, 
CLEVELAND, O. 


JAS. L. DAUGHERTY, GENL. MANAGER. 


in| 
The Metal Worker's Handy-Book 
Virginia, on the Richmond and. 
Allegheny Railroad and on the. 


| of allthe Metals and Alloys, including the 





A New and Splendid Companion to all the 
Metal Industries. 


Fully abreast of the latest inventions and dis- 


coveries, as well in the largest and coarsest 
as in the smallest and finest of metal work. 


JUST READY. 


Price, $2.50. 
Free of postage to any address in the world. 





—OF— 


RECEIPTS and PROCESSES 


Being a collection of Chemical Formulas 
and Practical Manipulations for the working 


Decoration and Beautifying of articles manu- 
factured therefrom, as well as their prese:va- 
tion. Edited from verious sources by Wiliiam 
T. Branrt, editor of ‘The Techno-Chemical 


| Receipt Book”’ and ‘“‘ The Metallic Alloys.’” 


Illustrated by 63 engravings. One volume, 
over 500 pages, 12mo. elegantly bound in scar- 


| let cloth, gilt, closely printed, containing a 
| vast amount of valuable matter on all the 


Metals and Alloys, not tobe found in any 
other book in the English language. 
BB Price $2 50, free of postage to any address im 


| the world. 


45 Wall St., New York. 


BBA circular of 24 pages, showing the julf 
Table of Contents of this valuable book, will be 
sent free and free of postage to anyone in an 
part of the world who will furnish us with his 
address. 


HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers & Import’s, 
810 Walnut St,, Philadelphia, Pa, 





THE CHEAPEST 


ALUMINUM 


AS WELL AS THE BEST, 


Is offered to the trade by the 


Cowles Electric Smelting & Aluminum Co., 


CLEVELAND, O. 


Price, 2$ per pound for Aluminum contained 
inan alloy with copper, and $1 60 per poun 
when alloyed witi iron, the same being sub’ 
ject t o analysis. 
—MANUFACTURERS OF— 
Mnangaese Bronze, Alumnium and White Slived 
Bronze. Heavy Castings a Specialty. 



























































I2 


‘Tsp Iron TRApDP REVIEW. 















————_— 





We have just imported direct a large 






























ailing Cutter Blanks, 
BEST CAST TOOL STEEL 


Fizes 4 inches diameter, S% inch thick 
T 


‘o 
Varying by 4 in.in davieter and face. 


Price 30 Cents per Ib. 


THE GARVIN MACHINE CO, 


Laight & Canal Sts , 
NEW YORE. 


The Parkin & Bosworth Co. 
CLEVELAND ACENTS, 
$ and Il South Water St., CLEVELAND, 0. 





Sole Manufacturer 








JOHN ADT & SON, 


New Haven, Conn., 


Builders of Machinery for 
Hardware Manufacture, 


Ivetin 


AUTOMATIC 


Wire Straightening and 
Cutting Machines, 


Butt Milling Machinery, 
Butt Drilling Machinery 
Riveting Machines, Drill 
ing and Countersinking 
Machines, Foot Presses, 
Sprue Cutters, Etc. 
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INDUSTRY FILE WORKS, 
A. & H. Gough, Props., 


Manufacturers of 


Files? Rasps, 
Equal to a English 


OLD FILES RE-CUT. 


All Kinds of Job Grinding. 


OFFiczk & WoREs, 


48 COLUMBUS ST.,, 


CLEVELAND, O. 
C.GOUGH Manager. 
Mention this paper. 


on EPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes, 
Drill Presses, Scroll- 
Saw Attachm’ts, Man- 
drels, Chucks, Twist 
Drills, ae 8, Calipers 
etc. es on trial 
oe a payment. 
end for catalogue om Outfits for Amateurs or 
Artisans. Address L. SHEPARD, Agt., 

124 East es St., Cincinnati, O. 


Ss. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 


Send for 


‘ONO SINWA Sade 











The cheapest made. 
prices. 


JAMES JENKS, 


Detroit, Mich. 





VICTOR COLLIAU, | 


= er Improved Patent 
: HOT BLAST 
se Colliau Cupola 
:. ADDRESS : 

af 287 Jefferson Ave. | 
o DETROIT, MICH. 












Palmer’ s , Gear Cutting ‘Attachment 


CAN BE USED ON ANY SCREW-CUTTING 
LATHE FOR 


Amateurs, Clock Makers, Model Makers, 
Knitting Machine Makers, Tool Makers, 


Or any one having use for SMALL GEARING. 
For particulars, addréss 


PALMER, CUNNINGHAM & CO., L’t’d, 


607 Market St.,. PHILADELPRIA, PA. 


THE MEYER’S ORIGINAL 


"Live Steam Feed Water Heater 


LIME EXTRACTER AND PURIFIER. 












“Does away with boiler repairs. 
from scale. All steam users need them. 
For information apply to 


,cCOX & MORRISON, 


Wheeling Boiler Works, 
Wheeling, W. Va. 








wt wos on 


G. W. STOCKLY, President. i, 3, TRaey, Vice-President. W. J. POSSONS, Asst. t. Supt. 
ss up 


J. POTTER, Treasurer. 8. POSSONS, Supt. 
| 8. M. HAMILL, jR., Assistant Secretary. 


THE BRUSH ELECTRIC 60,, 





Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETC. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
5,000 Brush Arc Lamps now in use.  Self- 
Bs My Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CO. 


CLEVELAND, OHIO, U. &. A. 
B® Agencies Everywhere. 


IRON CLAD PAINT CO scars 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 


FURNISHED both Dry and 
” Ground in Oil. 


USED BY NEARLY ALL 
THE RAILROADS 


CLEVELAND FOUNDRY. 
HEAVY CASTINGS. 


ARCHITECTURAL WORK in all its branches. 
Car Whreels 


ith or without axles, Street Railroad 
Woeels and Track Supplies. 


IRON. CLAD 





Office 14 Winter St 


CLEVELAND, o.} BOWLER & CQ. 


Keeps boilers free , 


is The Coles ier Steam-Jacketed Heater and Pur 
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Shipman Automatic 
Steam Engine; petro- 
leum, kerosene or 
natural gas fuel. Au- 
tomaticin fuel and 
water supply. Sta- 
tionary and marine. 
I, 2, 4,6 and 8 horse- 
power single; 8, 12, 


1 16 and 22 horse- 

power compound. 

No engineer. Send 

for catalogue. Mention /ron Trade Review. 
C. H. PRESLEY, manufacturers’ supplies, 


tools and machinery, 24 So. Water St., 
land, O. 


leve- 
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one PULLEY & MACEIAE co. 
WVA RREN.OHIO 


















THE 
EARTH IS OUR FIELD. 


Pieket Mills. 





, DRAG SAWS, 
\ HORSE POWERS. 





INTRICATE 
WORK 
A SPECIALTY. 


6 IN ywitt 


STEEL BoTTLe 


RING PLATE 


SEAMLESS 


"STEEL BOXES | 
ANY SIZE 
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STEEL CATTLE 


BUCKETS| 
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From $4.00 up. 
s6 $5.00 ap 


Steam Jet Pumps, - 

Automatic Injectors, - 
Aigh Lifting Injectors, ss $6.00 ap. 
Shafting, Hangers,- - “ $1.00 u 


COUPLINGS, BOXES, COLLARS, ETC 
Write for Circulars, Ete 


COLIMRLA WURCTOR CO, CLEVELIN. 


UNIVERSAL:RADIAL 
RADIAL DRILLING MACHINE 


=. THREE DESIGNS. SIX SIZ 





EMBODY-ALL*DESIRABLE SURES 


PRICES 450 0 & UPWARD 
SUNIVERSAL RADIAL DRILL 0 
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IRON AND STEEL MARKETS. 
PIC IRON. 


CLEVELAND (f. o. b. cars, net cash): 
Bessemer, $17 30; No. 1 Foundry, $16 80; No. 2 
Foundry, $15 80; No. 1 Gray Forge, red short, 
$14 830; No. 2 Gray Forge, neutral, $14 30; No. 
1 American Scotch, $1680; No. 2 American 
Scotch, $15 80. 


CurcaGo (reported by Messrs. Rogers, Brown 
& Merwin): Southern Coke No.1.foundry,$16 25 
1700; Southern Coke No. 2 Foundry, $15 75 
1650; Southern Coke No.3 Foundry, $15 25 
16 00; Southern Coke No1, Softeners, $15 75 
16 59; Southern Coke No. 2, Softeners, $14 75 
15 50; Ohio Silveries No. 1, $18 0>@18 75; 
hio Silveries No. 2, $1700@ 1775; Ohio 
Strong Softeners No. 1, fig co@ig $0 ; Ohio 
Strong Softeners No. 2, $18 25@1875; Lake 
Superior Charcoal Nos. 1 to 6, 
Tennessee Charcoal No. 1, 20 00 ; 
Tennessee Charcoal No. 2, $18 50@19 50; 
Southern Standard Car Wheel, $22 00@24 50; 
Tennessee Standard Car Wheel, $19 50@20 50 


CINCINNATI (reported by Rogers, Brown & 
Co.):_Founpry Irons—Southern Coke, No. 1 
foundry, $15 25@'5 75; Hanging Rock Coke, 
No. 1 foundry, $1750@1802; Jackson Co. 
Stone Coal, No.1 foundry, $16 1 50; Ten- 
nessee Charcoal, No.1 foundry 7 50@18 50; 
Hanging Rock Charcoal, No.1 foundry, $21 00 
@22 00. Mitt IRons—Standard Southern Coke, 
grey forge, $13 25@13 75; Standard Southern 

oke, mottied, $12 13.00; Cold Short South- 
ern Coke, grey forge, $1300@13 50; Strong 
Ohio Neutral Coke, grey forge, ad 16 00. 
CaR WHEEL AND MALLEABLE—Standard Ala- 
bama Car Wheel, $22 50@23 00 ; Tennessee Car 
Wheel, $20 50@21 50; Lake Superior Car Wheel, 
$21 50@22 50. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong 
No.1 Foundry, $17 75@0000; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $16 75 
or bak Ohio Softener No. 1, $17 75@00 00; Ohio 

ftener No. 2, $16 75@ 00 00; Jackso1 Co, Sil- 
veries, $:80c@19 co; Lake Superior Charcoal, 
$20 5 @oo oo ; ‘Tennessee Charcoal, $19 5 00; 
Southern Softener No. 1, $16 50@o00 00 ; South- 
ern Softener No. 2, $15 75@00 00; Southern 
Strong No. 1 Foundry. $17 00@00 oo ; Southern 
Strong No. 2 Foundry, $16 75@00 00 ; Alabama 
Car eel, $23 00@24 00; Hanging Rock Char- 
coal, $23 00@24 00. 


LOUISVILLE (reported by Hall Bros. & Co.) 
Hot BLiast FounDRy—Southern coke No. 1, 
$i5 00@15 25 ; Southern coke No. 2, $14 25@14 50; 
Southern coke No. 3, $14 00@14 25 ; Mahoning 
Valley (Lake ore mixtures), $17 75@18 75; 
Southern charcoal, No. 1, $17 00@17 50; South. 
ern charcoal, No. 2, $16 50@1700; Missouri 
charcoal, No. 1, $18 00@18 50; Missouri char- 
coal,No. 2, $17 17 50. ForRGE—Neutral coke, 
$13 75@ 4 oo Cold short, $13 75@14¢0; Mot- 
tled, $12 75@13 25. CaR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $2200@ 
2300; Southern (other brands), $18 00@19 00 ; 
Lake Superior, $22 50@23 oo. 


8r. Louis (reported by Rogers, Meacham & 
Shields): Hor Biast CoKE anD CHARCOAL— 
Southern Coke No. 1, $15 75@16 25; Southern 
Coke No. 2, $14 75@15 25; Southern Coke No. 3, 
$14 25@14 75; Southern Grey Forge, $13 75@ 
14253; Southern Charcoal No.1, $17 18 00; 
Southern Charcoal No. 2, $17 1750; ssouri 
Charcoal No. 1, $1600@16 5»; Missouri Charcoal 
No. 2, $15 50@1600; Ohio Softeners, $18 0@ 
19 2 Cak WHEEL AND MALLEABLE IRONS— 
Lake Cupra, $21 75@22 25; Southern, $:9 00@ 
22 50. NNELLSVILLE CoKkE—Kast St. Louis, 
$5 65 ; St. Louis, $5 80. 


DETROIT (reported by William F. Jarvis & 
Co.): Lake Superior Charcoal, all Numbers, 
$20 00@:z0 50; Lake Superior (coke) Bessemer, 
$18 50@18 75 ; Katahdin (Maine charcoal), $23 50 
@74 00; Lake Sngewer Coke, Foundry, all 
ore, $18 50@19 50; ke Superior Coke, Found- 
ry Cinder Mixed, $00 co@00 00; Standard Ohio 
Black Band, $18 25@1875; Southern No. 1, 
$16 50@17 00; Southern Gray Forge, $14 50@ 
15 00; Jackson Count rays Silvery. $19 00@ 
1950 Old Car Wheel, $00 00@00 00. Contrells- 
vil.e Toke, $4 80. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry $14 75@ 
15 25; Southern Coke No. 2 Foundry $14 25@ 
1475; Southern Coke No. 3 Foundry $13 75@ 


21 00; 
19 0 


14 25; Grey Forge, $13 25@1375; Southern 
Coke Silver Bikes’ I5 00; Southern Char- 
coal No. 1 ate seat 17 50@18 50; Southern 


Car Wheel, Standard brands, $22 50@23 50. 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $17 00@17 25; No. 2 Foundry, 
$16 00@16 25 ; Grey Forge, $15 00.31 25; White 
and Mottled, $14 02@14 2}; Warm Blast Char- 
coal, $8 o7 21 0; Cold Blast Charcoal $23 00 
@:7 ©; Bessemer, $37 009:7 ‘0 


MERCHANT IRON AND STEEL. 





Round and Square. 
1 to 1% inch.. 












sepbeenbbinteansess piaonepeennesneell 
© CO Be I ceca 2 . 
24%, to 3% inch.......cc000.. we 45 
BU 80 Gaieiicicsicsnsdassetnciakenccs +2 95 
G36 SRD Be Sa vescoaath sonntnstnobénmnabonane puissuepeanee 3 45 
436 00 6 eetRiitasscsssscans eevenece seeece ces esteseccocenssiees 3 65 
% to 1% inch 

% to % inch........ 


Hone eee eeeretersoees 


























8 iedbnennedcestestsicnies 4 95 
Heavy Band. 
1% to 6 by % and 5-16 inch.....cccccesceee neteenaned 
I to " Y 4 and 5-16 inch........ er P 
to % by % and 5-16 inch 2 45 
to #% by 4 and 5-16 inch 2 95 














































































































































































Hoops. 

1% to 4, Nos. 13 to 15. 275 

1% to 2, Nos. 16 to 18...... 2 85 

1% to 2, NO. 19....00+. 2 95 

1% to 2, No. 20. 3 05 

1% to 2, No. 21 3 15 

1% to 2, No. 22 3 25 

15-16, 1 and 1%, Nos. 13 to 15 2 95 

15-16, 1 AN 1%, NOB. 16 tO IB...cccrer-ceeseeereeeeee 3 05 

15-16, 1 and 1%, NOS. 19 ANA 20........0000ceeereere 3 15 

15-16, 1and 1%, No. 21 3 25 

15-16, 1 ANG 1G, NO. 22...ccccoccereecrreeeeecererreers 3 35 
» NOB. 13 tO I5.....ccerseere vonee oe3 15 
, Nos. 16 to 1 3 25 
5 Bs 10 BING. BOs ccescassrwessescoscncscecces seenvensagsal 3 35 
, No. 21 3 45 
» No. 22 3 55 

13-16, NOS. 13 tO 15.....ssseeeesessevesseeeressenes sevovecee $5 

13-16, Nos. 16 to 18 3 45 

13-16, Nos. 19 and 20. 355 

18-16, NO. BI..ccccccccccccscccocscccsesccsees 3 65 

13-16, NO. BB.0r.ccrccesccercrscrecorcccovcsccsossccocces coees 375 
» Nos 13 TO 15....00006 proce concqnesouses éoceccce cc coeses 3 45 
» Nos. r6tor 3 65 
9 MOB. TQ AME BWrccccerecceccoererevecoeserescccocccees 3 75 
eee cccceccess speenecees: soeeeeZ, 85 
» INO. BB.cccccccccessecers 305 

TI-16, NOS. 13 tO 15..-ceeccesecseceeenseeeneseceees eveeeeee3 65 

TI-7G6; WLOB. BH ED Woecvesescccecsocccccesscccovccsocsceseess 3 85 

11-16, Nos. 19 and 20. 395 

11-16, No. a1 4 05 

12-86, INO. BB...ccccecce cocese carccctod 415 
, Nos. 13 to 15 3 95 
, Nos. 16 to NORRIE Aina ee aD 415 
, Nos. 19 and 20 425 
» No. 21 435 
, No. 22. 445 
» No. 23 4 65 

Light Band. 

1% to 6 by % to 3-16 in 2 35 

ii tog by ‘= Ir and 12 245 

1 to 1% by % to 3-16 in 255 

1 to 1% by Nos. 11 and 12 2 65 

Fe AN 13-16 Dy H% tO 3-16 im... .crccccerrrseesereceees 2 85 

FH and: 3-16 by NOS. 11 ANA 12.....cccecccrrcreseeees 2 95 
and 11-16 by % to 3-16 in.......... wal 1S, 
and 11-16 by Nos. 11 and 12... psnend cakes 3 25 
and 9-16 by % tO 3-16 im. .....ccccceccseseeseeeseees 3 45 
and 9-16 by Nos. 11 and 12 355 
by % to 3-16 in...... 3 75 

os. Ir and 12. 3 85 
Wagon Sox Iron. 

% inch, beveled edge, by Nos. 11 and 12...... 2 95 
inch, " : " 13 and 14......3 15 
inch, bad * ee Il and 12......3 25 
inch, * bi si 13 and 14......3 45 

Sheet lron. 

No. ro to 14 2 65 

WO. TS CO 27-.cccccccoee 2 8 

No. 18 to 21...... 3 00 

NO. 22 tO 24.......000 eangpesccccesse ceotenteesecseecenccees 3 20 

No. 25 to 335 

No. = lecoceceqevepnoccce 345 

No. 355 

Iron Boiler Plates. 

Tank, & inch and heavier 2 80 

C No.1, = “, 3 05 

CHNo.1 e bi worescesoree eoccececssccees 3 30 

CH Flange, “ ye 4 05 

Extra yiempe, - 455 

Solid Fire x 5 30 

Steel Boiler Plates—1-4 in. and Heavier. 

ee oa 3 00 

Shell Me 3 40 

Flange 3 70 

Marine Flange...... 4 10 

Peis sasbdinsdvesvancnencand<ieiiniousbeianiniendnieen 4 80 

Above includes plates 90 inches wide. 

Qo ty GG im. wide.............cciecccoeeet.. CD extra 

G6 tO TOO Im. WIAE........ccccccsecccocccerceee a.” 

too to 104 in. wide............. ye CS 

tog to 116 in. wide...... pecial 





American Cast Tool Steel. 


ROUND, SQUARE AND OCTAGON. cts. Ds 








B00 ith. TN WR cececsicesecccccecseccesencesssiscceed 09 
g16to%in “ | 
7-16 to Fo ANd 236 tO § IN............ccccccccccecccceres 10% 
BE 006 ER. cccccconcecrecseccescerscosecoseces II 
x ES ES ae eS ee 10% 
i ar Enact audi av cas gaenubarosnsaeuctaasesni pendanpsents 11% 
to 9-32 and 6% tO 7 it...........seeeseenesenees Gate 
$5 A22..ccccccscccceeccccceceeess 14 
Flats. 
cts. Bs 
2 to 9-16 wide by 2 to $§ thick...............scsscscceees ° 
Bessemer and O. H. Steel. 
Machinery. base price, 
py), ee 






Cutter Shoes, tapered and burr. * 
English Tool Steel. 





Burden Boiler Rivets. 
, %, 11-16 and ¥% inches diameter.............. 4 00 
ridge 4, %, 11-16 and % inch diam............ 4 00 


SCRAP IRON AND OLD METAL. 
No. 1 R. R. wrought scrap 


No. 1 wrought scrap..........++ 
No. 1 Machine Cast SCTAP.........cceeseeeeerees 





Axle turnin 3 
Wrought turning (free from cast)........... 12 
Cast DOring,..............0.cccccccrrrsecsssvoes sonbdene 9 
Uncut wrought iron boilers...............s00 
Steel boiler plates.........cercceeecceeeeesereneee see I 
Grate BAsrs.....c.cceccccrerccccccrsrececceceesecsescoooes 

Pipes and flues (Clean) 
Tank iron 











Wrought drilling 
Malleable iron.......... 


Reported by Messrs. BLACK & POLLock, Cin- 
ci nati, O.: 


Railroad Wrought.....cccccccores coon ceeeeeeneees $20 00 
No. rCountry Wrought..........cccescesreereeeee 17 00 
BOO PIRES. iccccoicoscectcccsrcccccecsssses oe 8 9S 
Machine Castings............sscseses If 00 
Hocp and ~heet........:.ccceeseeeeee 8 00 
Casting Borings...........0s00 9 0? 


Wrought Turn EA ANT SN 12 09 








CLEVELAND ROLLING 





MILL CO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing. Sheet Steel. 





AKRON CHEMICAL CO., 


Imperial Car and 


PAINTS. 


Black Asphaltum 





Bridge Paints. 


Paints. All grades. 





150 State Street, AKRON, O. 





H. N. HILL & CO. 


Manufacturers’ Agents’ for 
BOILER TOBES. 
PLATE STEEL. 
BoILER RIVETS. 
NorRwaAy IRON RIVETS. 
SMOKE STACK AND GASOMETER RIVETS. 
Bar IRON. 
BaR STEEL. 
STEEL AND IRON ANGLES. 
SHEET IRON. 
SHEET STEEL. 
RAILROAD AND BOAT SPIKES. 
WROUGHT IRON PIPE AND FITTINGS. 
PULLEYS, HANGERS AND COUPLINGS. 
BEAMS AND CHANNELS. 
STEEL RAILS AND CASTINGS. 
GALVANIZED SHEET. 
PORTABLE FORGES. 
RAILROAD AND MACHISTS’ SUPPLIES. 


813 PERRY-PAYNE BUILDING, 


Telephone 95. CLEVELAND, O. 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron, 


Rooms 716, 717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, O. 





OGLEBAY, NORTON & CO., 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 


Krom = Ores, 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 


CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCE. 


J. H. OUTHWAITE & CO., 


Exclusive attention given to 
LAKE SUPERIOR AND MENOMINEE RANGE 


Irom ©Ore, 


Cleveland, O. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 


Perry-Payne FP'!ld'‘g, 








Pickands, Mather & Co., 
IRON ORE - .- 


— AND — 
Corner Bank and Superior Streets, 
CLEVELAND, O. 


E. C. POPE, 


COMMISSION DEALER IN 


[ron Ore, Pig Iron 


AND METALS. 
Cleveland, ” 





Ohio. 





PITTSBURGH & WHEELING COAL (0., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 6 Mercantile Bank Bullding, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Jas. PATTERSON, Sales Agent. 





Cleveland Iron Min'ng Co., 


Mer. .antile Bank Buildirg, 
CLEVELAND, O. 
Organ ’z:d 1850. 
Total Production to Date, 4,200,¢00 
Gross Tony. 


Dealers in Lake Superior iron ore 
from their own min.s at Ishpeming, 
Mich 

Specially alaptei for making strong, 
tough iron, and for carryirg large pro- 


portions of mil cinder ana cold short 
ores. 








PIG IRON 








M. ALLEN, President. 
WM. B. FRANKLIN, Vice President. 
F.B. ALLEN, Secon 1 Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 





GEO. P BURWELL, Gen’l Agt., 208 Superior 
St., Cleveland, O. 

C.A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior S*., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St, 
C'eveland, O. 

J. E. WOLCOTT, Special Agt., Akron, O. 





Acme Manufacturing Co , 


Manufacturers of All Kinds of 


Sma!l Novelties 
AnD Toys, 
Patent 

STOVE-PIPE 
CRiMPERS, 


Folding Camp 
Stools, ete. Ccr- 
resp ndence s - 
liv iced. 


Springfie'd 0. 


dartman’s Patent inside Sliding Window Blind 


is the most 
popular Bees 
n America. 
Architects & 
builders pre- 
fer it to any 
other, for mer- 
it, style, con- 
venience and 
economy. 

Not Com: 








The Only 
Blind that is 
furnis’d with 
an automatic 
Burglar - Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 
may save you 
many times 
the cost of 
blinds & T- 
ha ife also, 
and the onl 
blind that 
gives entire 
satisfaction. 

Thousands 
are in use. 

Send for illus- 








Agenis wantea everywhere. 
rated catalogue and prices. Manufactured by 


GARTMAN & DURSTINE, “°y72 oster; 0." 
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‘Nem Iron Trapp Review. 











MACHINERY SUPPLY MARKET. 

















Anvils. 

American..... Db 
Wrights......... ® % 
Bellows 

1) dis 40 

Blacksmiths’ Bullock's... dis so&10 

BMOWIETS’..... 000000000000 000 covevccee vvoed 10 

BEAD .000c ccccccesesecccocccevocooccosese cocceesed 10@50 
Belting. 

Boston Belting Co’s mae socsveceesoosss by 70 

~ = - extre.. sapntoveonbeipene s 6a cs 

Hoyt’s Short Lap dis 45 


Cleveland Rubber Co. extra standard dis 6o&1o 
Shults Raw Hide Leather Belting, single, 


Pereerrerettii ttt 


84 
Shultz Raw Hide Leather Belting, —, 
8 40 





























and € DOWD... cccrcoccrcecccccescoeces soo 
Standard, oak tanned..............000+-+-+++ ad 
Alexander Brothers’ pure oak tanned. .. 45 
Blowers and Exhausters. 
B. ¥. Sturtevant’s............ dis 20 
Boston Blower Co., dis 35 
Buffalo............ --Gis 35 
Borax. 
B BoK G10} 
Chalk. 
White Crayon................- * poe dis 10 
Blue wiketree 
Chucks. 
Cushman’s 4 Jaw Ind dent dis 45 
<a osebination wececsevocescosconcceseuced dis 40 
Geared Scroll 






















































































Skinner’ s Combination Lathe............0+ dis 33 
Independent —- «dis 40 
nd Universal Lathe... - 
© ETE a ccescocscssenconcceesesscnes sensed dis 15 
Cutters and Reamers. 
Cleveland............--s0+-++++ dis 10@15 
Pratt & Whitney Ais —s 
Standard dis 10@15 
Brown & Sharpe, —a_e. eee wintiietl dis 15 
Gear Cutters............. ooGi8 15 
olen ona 
Cast Steel............cccccrrrrecsescrseescscesssscsereseees Bb 
Tron, steel Points.............seereeeeee- seer eons D 3 
Drill and Drill Sockets. 
Twist drills. dis so&10 
Morse Taper and Straight shank be a> 
s 10 
aston Ta and Straight shank Larger 
than 1m” clacenenoeneiel dis 25 
Drill Sockets dis 25 
Standard Twist Drills semeensenniangiant ae SS@s58S 
Emery. 
No. 4 to No. s4to wae, 2. F. 
KEK eb wl - is auc 
egs, ® D............ 
Kegs : Devan iss SKe a%c 
ae sie 3c 
fotbeans,toia case sc 
10B cans,less tha 
_ c Io ¢ 7%Cc 
Emery Cloth and —_ 
rder a & Co... «esses Gis 45@50 
H. Barton...... dis 50@5°&5 
Emery Wheels. 
Detroit dis 55@60 
Norton’s " . dis 
rrr dis 
Berlin W.....cccccecccsrecccoccccccccceccescesecscessessccees 8 60 
Gellwloid.............00. sccccrcrerssseeresenoees dis 10&33% 
Northampt 55 
en dis @7° 
BElecrccccccccccccce ccceeececscocosensoseoqososocososd 
a dis nth 
Files. 
NicholsOn..........00.s-eeeeeeeeeeee dis GatcseG@teRrsehse 
- x.F dis 25 
Kearney & Foot.........ss0e+ dis 608& 10@60& 108 10 
Black MONA... .cereereeeee dis 60& 1o@60&10& 10 
Arcade is 60& 10@60& 10& 10 
DisstOn’s............ccccccccrcccrsrereesserenessscees dis 65@70 
Western dis 70 
Stub’s...... ---dis 25 
Grobet’s...... .....- dis 30 
Bewnolds Bros.’ Hand Cut........... SS dis so 
ndustry File Works, hand SURE. ccccssnsneces dis 50 
Hammers, 
. WwW dis 40 
Ho new lict, Jan. 15, 1887, dis 50 | 3 
Heavy hammers and sledges under 5 Ds. 1 


over 5 is 14Cc, new list. 





Jack Screws, 
Tllinois Bolt Co. list 





Nuts and Washers. 
Sise of bolt inches “4 s 
— ae ccencccovvoceseeee i : 
ey papieedapansens agi 11 

In lots tun Gas ii Ds, rs Te 3 
boxes add rc to list. 
ere (wire. 
dis 7o &t10 





teas Sianderd Pe f+ Rew Nails, 1 Wkeg ca card rate 
{rare tee than Fecictien 


Ollers. 








Copper dis 50 
Malleable (Hammer’s), No. 1, $3.60; Ne. 2, Saaee 
MO. 3, $4.40 B AOz.........ccecee #6 dis T2@r0k&10 
Packing, Steam. 








poten. 5 Belti dis 60 
a Packing emp eevecese ee I 

Rascia Pack! ceeueemencsneanll 

Italian Packing quececcoeeee coon DIgQ@r4 

Plum’ Pi 

Morrison’ s 7 B Bso 





Square Flax “ 
Sheet Rubber 











Railroads, 5 to 6 Bs. P $3 cis & 
m4 £0 7 De .cccccccccececccccocccocoese dis 60 


















































Pulleys. 
Fo a ie. Walker Lst......... eoccecnconened dis 45 
dis 55 
Beit "Wood i Paticye dis so@s5 
Rivets. 
Iron, Thousand, list November 17, “a 
£50 
Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 850 
Copper. soesonso 
Rope. 

Manilla, % inch and Ovef...........00.2000+ Bis 
Sisal, % inch and OVET .............scccecsesreee 3 | 
Sand Paper. 

B. A. & Co ‘a wel 
H. H. Barton’s weseee cod 
New England Flint.......... gees 
Barton’s Garnet is 20 
Saws. 
Disston’s Circular Ais 45 
Band............ dis 20 
e Scroll Net 
Hack Saw << dis 20 
=. = Star. .-.dis 20 
Saw Swa Disston’s dis 20 
Atkins’ cular Saws dis 50 


Mill, md and Drag meer 40&10 
Wood Sa dis 40&10 


WB ..cccccee seccccsee eoccceee: 










0.6 
Eecelsior Saw Tools pusennistehemsabaneae Gated 
Perfection 
Detroit Saw Works, » Hoots... 


ee eeeeee 


- ans i 8 8=—S (sis US ’ 


Wood Screws—List Jan 27, 1889. 
Flat head iron 
Round head iron 
Flat head brass 
Round head brass... 





























Square —— loses 

Hexagon 3 ecocee 

Set C. H. C. dis 70 

Machine, flat head, irom............ccccscreeeeee dis 65 

Machine, round head, NNNION inicancescnamamsenal dis 60 
Bench ones hand— 

Lag or coach......... dis 18@7 10 
Coach, patent gimlet point........ RR ENI 7s 
Shovels and Spades. 

Ames’ list November 1, 1885 dis 20 
WROMRMBIB...cccceecer-cascceccsccecce coocsoceesecconccesoeccod dis 5.25 
Hussey & Binns, railroad.......cccceeseres dis 8.00 
Taps. 

Cards, Hand and Nut to 2 122... .ccccces is 50 
Carpenters’ - eT enna dis 50 

Morse a ” mm omsunnns dis 
Pratt & Whitney " “ new list dis 10 
Machine Screw TapS.......cccrcececrereeeeesereees dis 55 





Pipe Bh to 2% in 
Stay Bolt Taps........ 
Stove Bolt Taps.............. 
Pulley Taps............ 











No. 12, Flax Twine, +4 ond 4b Balls... .21¢ 
oe 4a “e@abe 


No “ “e on «“ .I16¢ 27C 
>Piy Hemp, 48 & 4 >» Balls (Spring Twine) “om 
ce auacaenee canecchucpenia 12¥¢c 

a a Batis non aneiineniieabsennasens = 3 

Sy weeee ng, 5 Balls to D............... 15@16c 








FOR RENT, WITH POWER. 





SPLENDID LOCATION FOR LIGHT MANUFACTURING. 


On or about December 1, 1890, we will remove our entire plant to the new 
Vincent building, on Vincent street, between Music Hall and the Hollenden, 
now occupied by the Dangler Stove & Manufacturing Co. We shall take the 
entire building, which has a frontage on Vincent street of 47 feet, a depth of 

oo feet, and an aggregate floor space of 24,000 square feet. Ofthis space we 
will rent to the right parties about 5,000 square feet, with power. The building 
s located in the centre of the important business district on Euclid avenue 
and Superior street, and was especially designed and constructed for power 
purposes. It is lighted on three sides, is equipped with large freight elevator, 
is heated with steam, and has gas and water on all five floors. Terms reason- 


able. Apply to 


THE CLEVELAND PRINTING & PUBLISHING CO. 


Cor. 6T. CZ.AIR AND Woop STRERTS., 


CLEVELAND, O. 





























Vises. 
. | Es Box. dis 60 
*s. 
Prentiss “i3 
Stephen’ dis 
Barret t's. se 
Miller’s Falls. dis 40 
Merrill's. dis 10@15 
Howard dis 30 
Wire. 
New List, Jan. 18, 1884 


Brass and copper..... dis 
— and annealed, ag os.. dis 7o& 





a To& 
Coppered one cae! on aeeas 






























See ap eeeet Bees. 0 00 WB. cerccctnsoen eqeved 
Taned Broom Wire...........ses0s0 
Annealed Fence, Nos. 8 and 9... 
Annealed Gra — 10 to 14... 
Stub’s Steel Wire regular........... 
Wrenches. 
Coe’s enuine, dis 
dard scoseosesl dS yonie 
——— a wer 
Bemis & Call’s Combination ......000000+se0e a 
Donohue’s pemapneees... snsceseserecesseseeceeiS 20810 
Lamson * Sessions Engineers... eatipobees ae 60 
Spencer’s Drop Forged..........dis 10 
jiam’s = tt easceseoo MS: BO 
Alligator ™ we qneees AD 








Webster, Camp & Lane Machine Co. 









or: 


Mining Machinery, 


tmaproved “Band Friction 
Holsting Machinery, Geared 
* or Direct Acting, for round er 
Gat rope. 
Wire ERope Haulage 
Machinery, 


CORNISH PLUNGER ANDO 
BUCKET LIFT PUMPS. 


Automatic or Slide Valve Steam Engines, Sheaves, 
Cages, Buckets, Etc. 


8@ Send for Catalogue D. 


134 N. Main St., AKRON, OHIO. 





Magnetic Concentration of Iron Ore. 
Ball-Norton (Monarch) Electro Magnetic Separator. 


Phosphorus, sulphur, silica, hornblende and other impurities eliminated from Iron Ore, 
and non-Bessemer ore converted into Bessemer Ore. Samples treated without charge. Cor- 


respondence so'icited. 


H. E. COLLINS & CO., Agents Magnetic Separator Co., 


BANK OF COMMERCE BUILDING, PITTSBURGH, PA. 


ALDRICH COURT, 45 BROADWAY, NEW YorE 





THE THOS.D.WEST FOUNDRY, ore} 


CLEVELAND. O. 


IRON, CA 


DAILY MELTING CAI KS 
FACILITIES FOF ro ¢ 


STINGS.. 


Mi! Y 


SMOOTH CLEAN CASTING 
DUPLICATE WORK A SPECIALTY 








Wwa7. EX. LaFountaine, 


MANUFACTURER OF 


VENTILATING FANS AND BLOWERS, HANGERS, 


Carpet Cleaning and Laundry Machinery and other 
Special Machinery. 


1335 Lexington Ave., - 


CLEVELAND, O. 





Detachable and Roller 


CHAIN BELTING, 


MADE IN ALL SIZES OF 


Malleable Iron 
and Steel, 


DESIGNED FOR 


| Elevators, 
CONVEYOTS, 
Drive Belts, etc. 


For handling materials of all 
kinds. 





Send for 1890 Illustrated Cata- 
logue. Address 


The Jeffrey M’f'g Co., 


183 East ist Ave,, 


COLUMBUS, O. 













F. A. SACKMANN, 


16 Huron St, Clevetand 0. 
“ALRARBETS 


Sine STAMPS 


BURNING BRANDS 







Steel Name Stamps (1-16, 3-32 
or inch letters, 5c. per letter’ 
29 Euclid Ave., 


ATENT ‘Y 8. and Foreign 


Patents Procured. Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, Infringement 
and Title of Patent Send for 
pamphlet. 


PATENTS 


SOLICITOR & COUNSELLOR, City Hall 
Room 48, 








OSBORNE & CO., 


Patent Attorneys, 









— 


THOMAS P. SIMPSON, Wash- 
PAT $ ington, D.C. Noatty’s fee until 

Patent obtained. Write fer 
Inventer’s Guide, 















BeUY O40 dggyoece 


E | 


PrmPigggegrrrore asad 


Lij 
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FORGING, WELDING, BRAZING, MELTING, ANNEALING, HARDENING, TEMPERING. 
THE GILBERT & BARKER MFG. CO., Springfield, New York and Boston, General Agents for U. §. 

W. S. COLLINS, Tempce Court, 7 BEEKMAN ST., ROOMS 814-816, New York. 

WM. PICKETT, "SON & CO., 170 Lake 8T. CHI0aao, ILL. 


Represented by { 
HALL STEAM PUMP CO., PittssurcH, PA. 


OIL ALWAYS BELOW BURNERS---BY USING OUR SYSTEM. 


OUR SYSTEM IS INSURABLE IN ALL INSURANCE COMPANIES. 
WE GUARANTEE INSURANCE WHEN PLANT IS INSTALLED ACCORDING TO OUR SPECIFICATIONS. 


TME AERATED FUEL CO. 


425 MAIN STREET, SPRINCFIELD, MASS. 


Also for Michigan and Indiana.ia, 
*FSEND FOR CATALOCUES. Ss 


CHILION JONES, Gananoque, ONTARIO. 
G. M. SMITH, Los Anaetes, Cat. 











HARDWARE MARKET. 
Augers and Bits. 
Common auger>rs And DItS.......00.000000 we cinied dis 70 
Snell’s dis 60&5 
Cook’s Douglass Mfg. Co dis 55 
sae oere aaners and bits............ dis 25 


Expansive 


large, $ 


Bits, Clark's small, $18 ; 





Hollow J ng Ives 





Hollow Augers, + hana Adjust. . 


dis 408&10 





doz., $48. 
Hollow, 4 Augers, Stearns’ Adjust. ® 


dis 20&16 





oe Ene 
































Ship AUQE|TSE.....cccccereceececereeshl® ISXIOWISA IONS 
ion. 
Makers’ and Special Brands— 
First quality = $8 oo 
IIT covesececressccncvecatnseuensenseccessnne nected doz » 
Full polished............. Se YS 
Bolts. 
Cast iron barrel bolts..... dis 70 
Cast iron shutter ee, « ‘etc dis 70 
Cast iron chain bolts... a ~~ 
Ives’ patent door | cane eqoentecns 
Wrought iron barrel bolts................. ecoeeesGi8 7O 
Wrought iron square bolts..............0..000++ dis 70 
Wrought shutter bolts......... Gos <enaeeeaall dis 60&10 
Sargent’s list 
Carriage, common, new list......... dis 7o& 1087 
Tire one, new list dis 70 
Carriage and tire, Philadelphia pat- 
dis } 
dis 
is 7381 
dis so&ro 





Butts. 


Wrought brass 





Cast brass, loose joint 




















Cast Iron— 

Fast er NATTOW........00 aves 

Fast joint, broad.................sessseee 

Loose joint............. 

Loose joint, jap.................ec0.008 

Loose joint, jap. with acorns. 

Loose pin, acorns. 

Loose pin, japanned acorns. - 8 

Loose pin, ee, jap. plated tips......... dis 70&5 

Wrought steel _ 

Wrought, fast joint, narrow...........0.. dis 7o&5 

wee fast am. ee dis 72&5 

Wrought, loose joint, broad................. dis 70&5 

Table Butts, back ls Wi cec se nccnsncuene dis 5 

Regular inside Dlind......s.c+.ccccccssssesssess dis 7&5 

Light gu emiicrcsschyuas bochstesateeasiours dis 70&5 
eenseesece dis 7o&5 

Light — pin dis 70&5 


Carbonized Felt and Building Papers, 
(POWBRVILLE BRAND.) 


Eberts Bros., Detroit. 


Dei, See earedcinttkinshueaieannnsans 
“A,” Stringed Roofing, Ligh’. . 
“B,” Stringed Roofiug, Medium 


“C,”’ Stringed Roc fin 


i Heavy..... 
Stringed, Rosin-Sized..... 


Per roll of 
500 sq. feet. 
eee fl.25 





MILCELLANEOUS. 
Asphaltum, Trinidad Refined, @ ton.....$30 2 


Asphaltum, Fine G: ace, # ib. 


Cosh Tar Pelt, £ Ply, DB WD <..ccccccosccssdectseee 2 
Coal Tar Fe'!t, 2 Piy, ® roll 108 sq ft...... 142% 
Coal Tar Felt, 3 Ply, @ roll 108 sq ft...... 1.85 
Roofing Pitch, RE ee oe .09 
Ohains. 
‘ 6 © pei Revised List. 
race, 644-10-2........ pair 1.03 
Trace, 644-10-3........ ] por OS EER 50&10 


TYACE, 7-10-2.......000 
German Halter C 


pair 1.11 
n, list June, 1887...dis so&r10 


German Coil, list of June, 1887...... 8 50&1 


Galvanized Pump Chain 








ve : Chain, Iron...... 
ack Chain, Brass. 


Chisels. 











I. J. White dis 3085 
Tanged Firmers 8 40& 10 
Cutlery. 

Table net 
Excelsior Pocket..... net 





Fibre Ware—Standard. 


Pails, water, 12 qt 
Dairy, 14 at eeecces 
Fire 12 qt... 
ee 
EI ca speantossnasicsee 


gi 
Chamber Ss and 
Pp 
Commode 





p ier Ieee 650 730 8 50 


Jars, slep, g and i& 34 Gt... 8 O@ 9 @8 10 60 



































Basins, wash— 
RE ccucccinincdinetoniibonideastia 2@ 2@ ain 
12 inch 225 275 32 
SE Se iccdinatneiinttivencactnonnsecion 275 325 375 
EE eae ee ae 335 $ 25 
ON BER Giri livnidascccsiciccassc ésiics“sbtoes BER sce 
SE eee . oe 
Baskets, waste Lag al ERIM aiece. cccave 6 6D ccoeee 
— “Daisy,” pressed 
nch oo 5 00 
aan 11% inch $5 3% 50 
No.1 plain; No. 5 decorated ; No. 5X ite 
decorated. 
Gimlets. 
Nailand Spike.......... bcbadide deaeeencedl dis I 
Double cut, low list waar ry) 
heekes 6 ccveeresessccseeet TOSS $12, dis 25@as&5 
Hanger 
Barn door, old patterns...........dis apeneer > ~ 
Climax, (Anti-Priction) momeneoucine seen ecccseed 
BerR Srnec denen P <a 8 > 
er’s. 8 10@60 
Terry’s Patent...... ««§ in., $12; 4in., $10, dis s0&5 
Paragon dis 50&10 
Richard’s dis 30@30& ro 
Horse Nails. 
No.10o 9 8 7 6 
Ausable, $ vy ee dis 40 
Putnam, $D..18 19 20 21 23. 





dis 15 
dis a5&10 


Burden, at McCtor©ry....cocccoccccsessocssceseos $8 keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 


Mate abscs, At FACTOTY......000..00ce0ee a 3 m4 


Knobs. 


Carriage, japanned...........8 gross 80c dis 60&10 
Base, ru geen - dis 70&10&5 
Hematite door , aang new list.. is 4081 

Door mineral 




















Door Por. ja 
Door Por. nickle 
Door Por. plat 

Locks, Bolts, Etc. 
P. & F. Corbin, Locks and Bronze Goods. 
Door locks, knobs and latches................. dis 60 
Escutcheons and 2) ratamte RE, dis 60 
Padlocks and padlock keys................ dis 70&10 
Bell pete, calneral, ; "poreclaia and jet......dis 60 
Bell putls, genuine bfonze.................. dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine Dronze...........ceeeseeees dis 60&10 
Butts’ bronze plated dis 60&10 
Store door locks and latches............... dis 60&10 
Store door handles.................ccccceeeeeees dis 60&10 


Shutter hinges&fla uine bronze.dis 60&10 
Shutter hinges, breast plated di 














Flush bolts, genuine bronze... dis 70 
Shutter knobs. genuine bronze. dis 50 
Shutter bars, genuine bronze................... dis 60 
Sash lifts, genuine SS = Se dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze = 60 
Drawer pull, genuine bronze................... 8 70 
Letter box ee, genuine bronze... .dis coa0 
ANID HD cocenivecacacnsensehearvbabaseverncs is 
Bishop’s bechars Sash Locks...... $€ gross & 80 
Plumbs and Leve s. 
Og EE EES SE dis 7o&10 
MURRIIEE TINIE, ‘cncacsnncungninnsansnceansensshiiio dis 7o&10 
Davis’ inclinometers................cseccssees dis 1o&10 
Pumps. 
Cistern, best makers.................00.. fesikee 
Pitcher ‘spout, oe coniene dis ilkingtot os 
Pitcher spout,cheaper goods..........- 
Pokes, Animal. 
Bishop’s I. X. L doz $6 oo 
ES RE doz $5 25 
Bishop’s Plonee’............cscceeesssesceeees doz $3 75 
Bishop’s AMErican.............0..scceeeceeees doz $2 75 
Rakes. , 
Cast steel lis 70 
BRIAR TID. osecccccesscceseasescosacccososse veceed dis 











OIG. cccinmccisstananenntincnsuaneasl 8 gross $15 0o 
Scales. 

Hatch, Counter, No. 17%........000seeee++ $B doz $21 oo 

Hatch, Tea, No. 161 “8 doz $6 75@7 oo 

Chatilion’s Grocers 





8 50 
Turnbulls..............00000 seeis go@3z08&10 





Famil 
Scale ms, List of. January 
12, 1882 dis 50& 10@508& 1084 
Screw Drivers. 
Stan! 2 & L. 


Co.’s Varnished 

0S ALGER dis 65&10 
Stanley z & L. Co.’ ‘s s Black Handles..dis 6o&10 
Sets interch % doz $18 dis as 


Squares. 








Steel and iron 
Nickel plated... vcccesnseseqsenee dis 75&10@8e 


Disston’s try square and T bevele.....dis 4s&10 
Winterbottem's try and miterwnsedis gore 












































Tacks, Brads, Etc. American iron cut tacks...........dis 674&10&10 

Copper tacks 5° 

pas New List, Oct. 19, 1890. Copper finishing and trunk nails......d's so&oo 
American iron carpet tacks all — Cigar box nails dis 

dis 7o&10&10 | Finishing nails. s 6 

Steel carpet tacks all kinds.......... dis yo&1o&i10 | Hungarian nails and miners’ tacks. dis S2%&s 

Swedes iron carpet tacks, all kinds Gimp, and lace tacks. 8 70&5 

dis 70&10&10 RR dis 66&10 

Swedes iron tacks................-s000000+ dis 7o&10&10 Seonks pte’ clout nails dis 66% 

Swedes iron Upholsterers’ tacks..dis 7o&10o&10 | Tinned trunk&clout nails............ dis 668 10& 10 

Tinned Swedes iron tacks............ yo&10@10 | Basket nails dis 66810810 

Tinned — iron Upholsterers’ CORES MAIS ccccecseccsorecacvie ~* 66& 10& 10 

tacks... dis yo&1o&10 | Commonand patent brads............dis 66810&10 

MANUFACTURERS 








Works: SALEM, 0.; FINDLAY, 0. 


General Office: SALEM, O. 


BRANCH OFFICES: 


251 Broadway, New York. 209 Phenix Bidg., Chicago. 
123 Soulard St., St. Louis. 4 Wiggins BI’k, Cincinnati 





We will make your patterns 


= cheaper 


and better than 


can be done elsewhere. 


THE G 


QBEILLE PATTERN C0. 


CLEVELAND, O. 





FRE 


ELEVATORS. 


a 
Main Office 


ICHT AND PASSENCER 





GRAVES & SON, 
and Works, ROCHESTER, N. Y. 


BRANCH OFFICES: 


NEW YORK, 92 and 94 Liberty St.; BOSTON, 113 Devonshire St.; $t. LOUIS, 301 Roe Building; 


DETROIT, Hodges Building. 
SEND FOR CATALOGUE. 





ruokRN BO CE LES. 





Wrought iron open hexagonal turnbuckles. 


a perfect wrench 
hold. 
THE CENTRA 


a@ Sole Manufacturer, 





The only buckle made that has 
Made from charcoal 


iron. 


L IRON & STEEL COMPANY, 
BRAZIL, IND. 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger (ft) once a month; 
the double dagger (t) once in three weeks. 








Pace. 
Aluminum— 
Cowles Electric aes * a 
Co., Cleveland.. ‘ 16 
Acids - 
Jarecki Chemical Works., Sandusky, O... 10 
Bath Tubs - 
se a en Water bree m cd Co., Chica- 
go, Iil.. o 18 
Bolts and Bolt andi 
Upson Nut Co., Cleveland................:seseeee 16 
Books— 
Henry Carey Baird & Co., Phi adelphia, 
Wy Wheicacecs bes clones soutbinevccsuscssestouceescesccocssascccesee 11 
Belt Holders— 
*W. R. Santley & Co., Wellington, O........ = 
Bollers and Boiler Attachments— 
Babcock & Wilcox Co., New York............ 20 
Columbia Injector Co., Cleveland............... 12 
Penberthy Injector Co., Detroit, Mich...... 20 
Wm. B. Pollock & Co., Youngstown, O..... 19 
Blowers — 
W.H LaFcu1taine, Cleveland, O.............. 14 


Camp Stools— 
Acme Manufacturing Co., Springfield, O.. 13 


Coal and Coke— 
so gg & Wheeling Coal Co., Cleve- 
Tand.......... sccccccee 





Cornice Work— 
W. H. Mullins, Salem, O...............c00-0s00002 10 


Cranes and Derricks— 
Wm. Tod & Co., Youngstown, O............00«: 18 


Car Wheels— 
Bowler & Co., Cleveland.......... ....++-- 


Chain Belting— 


eoevecses T2 


Jeffrey Mfg. Co., Colu-nbus, O. ............000+ 14 
Carpet Cleaning & Laundry Machines— 

W.H. LaFountaine Cleve’and O............. 14 
Damper Regulators— 

*Curtis Regulator Co., Boston, Mass....... _ 
Die Makers. 

Avery Stamping Co., Cleveland........... aosiee 22 
Drilling Machines— 

Universal Radial Drill Co., Cincinnati, O.. 12 
Blevators— 

L. 8. Graves & Co., Rochester, N. Y......... 15 
Explosives— 

Hercules Powder Co., Cleveland................. 18 


Electrical Manufactures— 


eveland Electrical Mfg. Co., Cleveland 11 
rush Electric Co., Cleveland...............000. 12 


Elevator Buckets. 
Avery Stamping Co., Cleveiand......... lieoneies 16 
Emery Wheel Machinery— 
J Wendell Cole, M. E., Columbus, O., or 
Chicago, Ill 
Emery Whee! Flanges - 
*Edmund R. Ware, Chicago. Ii1............. — 
Engravers and Kiectrotypers— 
Eclipse Electrotype & Engraving Co., 


EES CEE LEO EL IEE EAD 17 
Union Electrotype Foundry, Cleveland.... 16 
Engines (Steam) 
*Chandler & Taylor Co., Entionagolia, Ind. — 
as. Leffel & Co., Springfield, O ESS 18 
= Tod & Co., Youngstown, ee 18 
Skinner Engine sg SEs BeMincascessascsececece E06 
Aetna Machine Co., Warren, O... devtesnee Se 
Cc. H. Presley, Cleveland. padpwoushts al 
Weooibury Eogine Co., R-ceester, N. ¥..5 36 
Gngines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
OR EE Se 19 
Van Duzen Gas Engine Co., Cincinnati, 
O...ccceee peneaneenabouceacasmocasncessoresssoscqsosceseseesens 17 
Engines (Hoisting)— 
John F. Byers, Ravenna, O..................0000 16 
Engines (Oil) 
ie PRIOR, COR VOIAT, Oi.cccccccesccccccccccses 12 


@n zgineers’ Specialties— 


*Surtis Regulator Co., Boston, Mass......... - 
Sensible Pack‘ng Co., Chicago, I1!... ........ 10 


Ejectors— 

James Jenks, Detroit, Mich.......cccrceccrrsecees 12 
Flue Cleaners— 

¢Butman Furnace Co., Chicago, IIl........... 11 


Files, Makers of— 


R olds Bros., Columbus, O............ 2... 20 

A. & H. Gough. "Cleveland... a 

Parkin & Bosworth Co., Clevel; nd.. Gaatee cannes 20 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 20 
For Sale— 


Foundries, Furnaces, Machinery, etc........ 15 
Foundries— 
Bowler & Co., Cleveland.............ss0000+ ies . 


Thos. D. West. Foundry Co., Giovalana.. 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich................000 12 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Maszs......... — 


Furnace Feeders— 

Brightman Stoker Co., Cleveland ............ 18 
Galvanizers. 

Avery Stamping Co., Cleveland. ............... 12 


Gas Machines— 
ry Heating & Lighting Co., Detroit, 
M 


PITTTITITITITIIIT LI ITTTTTTT TTT TiTiirerr TTT Il 
Gear Cutters— 
Palmer, Cunningham & Co.,Philadelphia, 
BBcencece ennneeccscoonecosces ce ncnccooesoocsens: soceccecescece 12 
Galvanized Iron— 
*Cincinnati Corrugating Co., Piqua, O..... 








Hose— 
Fabric Fire Hose Co., New York............... 19 

Heating and Ventilating A pparatus— 
“ron. © mets! & Ventilating Co., Ak- 


Heaters ‘and Puri flers— 
= & Bierce Manufacturing Co., 
BOM, CD. .cascitisocresinnccccncceiuibesooess weccceces ++ 20 
Lard aw & Dunn Co., Cincinnati, oO. 
Cox & Morrison, Wheeling. w. Va. pubecedinese 
E. G. T. Colles & Co., ChICRO..<.cccceecs cee 12 
Hangers— 
W. H. LaFounta'ne, Cleveland O............ 10 
[ron and Steel Roofing— 
Sykes Iron & Steel Roofing Co., Niles, O... 19 
oe Iron reer Co., Camb ridge, 











Ee retlithien ptstins vbuiatinasavhassounesieasbisdnall 
Gar Iron Roofin 2 Cleveland - 
Standard Iron Co., Bridgeport, O............... 
Thompson on Co, bri n . } ee 
W. J. Burton & Co., Detroit, Mich.......00.. I 
Berger Mfg. Co., Canton, ee vere I 
Holton Iron Roofin Co., New seansriage Oo 19 
Eberts Bros., Detroit, Mich... . 20 
Iron Ore, Bar and Pig irea— 
Dalliba, Corrigan & Co., Cleveland............ 13 
Ne at: Norton & Co., Cleveland....... ny ae 
Outhwaite & Co., Cleveland........ im 
bonalt. Fuller Co., Cleveland, CRnnepacccounsenne 13 
Pickands, Mather & Co., Cleveland... 3 & 16 
H. N. Hili & Co., Cleveland .in..sccccsseseeore o 33 
E. C. Pope. Clevel ae ono ee 





Cleveland Ion Mining Co., Cleveland...... 13 
Iron Mines; for Sale— 

Sek SEE OE COUN tian II 
Lathes— 

H. L. Shepard, Cincinnati, O............. ercesce 2B 
Manufacturing Sites— 

Cia. G. Gd y, INGTEOIE, VG........ccsccccceseesss 17 
Mining Machinery— 

—— ome & Lane Madiine Co., 





Machine Shops— 
Webster, Camp, & Lane Machine Co., 
Akron, O 
Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland....... eevee 16 & 20 
Garvin Machine Co., New York...........sco0 I2 
C. H. Presley, Cleveland, Q..... .......0. secscoos 12 


Oil Fuel Process— 








Aerated Fuel Co., Springfield Mass............ 15 
Ore Separators— 

H. E. Collins & Co., Pittsburgh, Pa......... 14 
Patents— 


Osborne & Co., Cleveland 
Wm. M. Monroe, Cleveland... r 
‘Thos P. Simpso~* . Washington, D. 
Patterns— 
Gobeilte Pattern Co., Cleveland, O............ 
Pumps (Steam)— 


Laidlaw & Dunn Co., Cincinnati, O... 
Rumsey & Co., Seneca Falls, N. Y... 








Van Duzen & Tift, Cincinnati, ee eA 
Printing Inke— 

Ault & Wiborg, Cincinnati, O.................. 
Paint— 

Iron Clad Paint Co., Cleveland, O.............. 12 

Akron Chemical Co, Akron O.. ..........000. 16 


Perforated Sheet Metal— 


Harrington & King maetreting Co., 
SIE TUTE inc cts tasedsdevececsaichbnaseéendiiteesesse 18 


Pulleys — 
Ohio Pu'ley & Machine Co , Warren, O.... 1 
Pipe Cutting & Threading Machines— 


*Wells Machine Work:, Fostoria, O.......... 20 
Packing —- 
Sensible Packing Co., Chicago II1............ 19 


Pipe Fittings— 
Isaee B. Potts P:pe Fitings Co. Columbu-, 
oO 


Pun h-s and Shears — 

Loug & Alls‘atte- Co., Hemilton, O......... TI 
Rolls and Pinions— 

Totten & Hogg Iron & Steel Foundry 





ae. PRR POIRUIIE, TTL <a cocnvecvnsss bvonaacsntencbeae 20 
Railroads— 
Time Tables, Etc.............. pnieiiadeabiennesmananaee. St 
Railway Supplies— 
Bowler & Co., Cleveland.. 12 
Cleveland City Forge a Tron Co., “Cleve- 
land........ punessiaieleehaaabiseasdabasus tbteenansianeaasciede 20 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 13 
Saws— 


Peter Gerlach & Co., Cleveland................. 11 
Saw Mills— 

*“Kuterprise Mfg. Co. Co‘umbiana O...... 16 
Shafting— 

Fitzs'mons & Co., Cleveland.. cccsees 20 

*Brightman Machine Co,, ©’ eveiand......... I 
Shapers— 

*J. Steptoe & Co., Cincirniti, O......... .... — 
Second-Hand Machinery— 

D. K. Norton & Son., Cincinnati, O........... 16 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... _ 

Detroit Heating & L ighting Co., Detroit, 

I aoe aes Ea on 5s na ccacesenncce 10 

Steam Boiler Inspectors— 

Hartford Steam Boiler eepettion & In- 


surance Co., Hartford, Conn.. eaeesndene 12 
Steel Stamps and Stencils— 
J. H. Fleharty & Co.. Cleveland..........0.++- 16 
F. A. Sackman, Cleveland, O.................066. 14 
Sheet Iron— 
Cleveland Rolling Mill Co., Cleveland....... 3 


Steel Castings— 
Coaster Steel Casting Co., Philadelphia, 


mm... Steel— 
Standard Iron Co., Bridgeport, O..... ......... 19 

Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.....cssscreees 12 











Stokers— 

Brightman Stoker Co., Cleveland ............ 18 
Stove Pipe Crimpers— 

Acme Manufactu:ing Co., Springfield, O.. 13 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 12 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 20 
Turnbuckles— 

ee City Forge & Iron Co., Cleve- 





Tackle Blocks— 


Pulten Iron & Engine Works, er 
nn oe 





HA "ane Furnaces— 

W. S. Hutchinson, Chicago, 11... 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 13 
Wire Goods— 

*F. Powell & Co., Toledo, O........cccsesccorsesess — 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 12 
Wire Nails— 

Salem Wire Nail Co., Satem O...............066 15 
Wood-Working Machinery— 

Indiana Machine Work, Ft. beste ane 


seneneseeses 


Egan & Co.. Cincinnati, _| Ee 

G. H. Scanlan & Co., Portland. Me. 

*Battle Creek Machinery Co., Battle 
Sy EMO csnticpnsesiccenancl teveptespenkenteclaeees 12 


seeeseeeereess 20 














GREAT BARGAIN in second-hand Plan- 

ing Mill Mach'nery, Engine, Boilers 
Shafting, etc. A complete outfit at one-hal 
its value. L.S. CoLBurNn, Agent, 87 Prospect 
St., Cleveland, O. 


NE OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new; 


capacity, 600 Ibs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 


Patent Milled or Turned Shafting 


Is rapidly coming to the front. 
Made only by 


The Brightman Machine Co. 


CENTER ST. FROM MAIN TO WINSLOW, 


CLEVELAND, O. 


INDIANA ACHE WORKS 











ORT WAYNE 
INDIANA 
BUILDERS 





SECOND-HAND MACHINERY. 


NO. ENGINES, 

12—35 h. p. Richmond Machine Works .. aa 
33-60 to 70h. p. Horizontal Side Crank... 400 
49—50 to 60h. p. Horizontal...........ccccecee coer 400 














§1—10 to 12 h. p. Side Crank ... 
104—150 to 200h. p. Horizontal V 


130--25 h. p. Horizontal Side Crank.. 20K 
1422—50 hh. p. Balanced Horizontal Six . 3 
14i—: 30h. DECOT SOMA CON « «cicksrnsaseteresen 


w Weothes al Center Crank.. 
16 he >. Oe | ee ee = 
1s4—60 h. p. Balanced Side Crank............ eevee 400 
&—HH4 h. p. Self Contained Side Crank.. § 
197—10 h. p. Balanced Side Crank............ 
202—20 hh. p. Center Crank................. 
27—20h. p. Center Crank.... 
2we—20h. p. Center Crank.... 
2—12h. p. Center Crank. 
210-16 h. p. Center Crank. 
211—16h. p. Center Crank. 
23—20h. p. Center Crank. 
24-20 h. p. Center Crank. 
205—20h. p. Center Crank.... ‘ 
BO 20 Bi. Ds GOMEOP Cra Reo svceccscacceneccoscccccsvesoccees 240 
STATIONARY BOILERS, 
7—Sh. P. Tubular... .cccos 


103—75 h. p. Tubular.. 450 
123—35 h * Tubular, '2-fiue 25 
19—25h. p. Tubular.......... 75 
175 & 176-2 75 h. p. Steel Horizontal Tubular, 
RDD nasssuvctanksasceackenlstiett ck ticettesahocokase snctacert: fastens 550 
170—75 h. p. Horizontal, 6- AUC, vcseeee -- 325 
Is3—40 h. 4 Horizontal Tubuar....................... 350 
199—30 h. p. Horizontal Steel Tubular............. 300 


MOUNTED PORTABLE opeeres. 
192—16h. p. Portable on High Wheels.. f 
181—20 h. p. pot able on High Iron Wheels...... 600 


21—10 h. p. Ver. Com. Baxter Engine and 
NE RL by. 5 GS 
63—12 tol4h. p. Ver. Port. Engine & Vert. 
BE gehts tinssscceonsensiaenisiaceatesa tac telida ecco 250 


114—25 hh. p. Portable Engine and Boiler, skids 40 
135—25 h. p. Portable Engine and Boiler, ** 500 
1Ih—10h. p. Portable Engine and Boiler, ** = 300 
1lis—12 hh. p. Portable Engine and Boiler, - 
8-10 h. p. Vertical Boiler and Engine, Base 300 
Portable Locomotive Style Boilers. 
48—l0h. p. Portable Fire Box, skids Routkechiechiee 150 
33 .p. Fire Box, om i 


1 ; 
191-10 h. a Fire Box, 


113--Is h. p. Fire Box, 
101-25 h. p. Fire Box, 
116—I6h. p. Portable 
165--12 h. p. Fire Box, 
VERTICAL BOILERS. 
25—15 h. p. Single Flue 
38-10 h. p. Single Flue, ...cccccccccccesscess aa 
134—15 h. p. Steel Vertical Subme rged Tube... 175 
MISCELLANEOUS, 
J.&8 Grahi am Single Surfacer and Matcher, 400 








A‘ lams 6-Saw Gang Lath and Picket Mill......... 65 
ew ** Sc ientific ’ Grinding Mill for Cotton 
Hood (5) Cake pihadeiavss dang uanuhedehcpbetbasecaséemasataobesress 250 

24-ine hk tgan Pl aner and Matcher........ . 200 





Heavy Iron Planer... 0 
40-in. tall’ 8 Pat. “Bett shi « = 
Machine 








CLEVELAND BUSINESS DIRECTORY. 





Bolt and Nut Works. 


HE UPSON NUT CO, Manufacturers of 
Nuts, Washers, Carriage, Machine, Plow 
and Elevator Bolts, Coach Screws, etc. 


Coal, Lron and Ure. 
CKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 
Foundries. 


a & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 





























Hardware and Iron. 
Or tacturers 0 ROLLING MILL CO., manu- 





facturers of Steel and Iron Wire and Steel 
re 








Machinists’ Supplies. 
pases. & BOSWORTH, g and 11 So. Water 
dealers in Manufacturers’ Supplies, 
Machinery and Tools. 
Steel Stamps and Stencils. 


| er et J. H. & CO., Rubber Stamps, 
Seals, Stencils, Automatic Check Punches 
and Numbering Machines. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


BSTER,CAMP & LANE MACHINE Co., 
Founders and Machinists, 12 Main st. 
































26 inch Band Saw, - - - - $ 


65 00 

30 inch Band Saw, .. = -, 2 sae 
inch Band Saw, - . a - 105 00 
laner Planes 24x96, - - - - 120 00 
Planer Planes 18x5, - . - -  §5 00 
1zinch Buzz Planer, - - - - 85 00 
jig Saw, 6 saws, - - - - 00 
ron Saw Bench, 3 saws, . - - 00 


Other machines in proportion. All of our 
machines uaranteed to give satisfaction. 
Send for circuiars, special cash discounts, 


etc., before buying. 
G. H SCANLAN & CoO., 
96 & 98 Preble St., PORTLAND, Me. 








pwr T “eer a § SAW MILL catate writing for 


catalogue and trices of the New Buckeye. 
Address ENTERPRISE MFG. CO., 
Columbiana, Ohio. 








For Sale at Bargains 


WOODBURY ENGINE C0., 


Rochester, N. Y. 


Hoisting Engines 


OF ALL SIZES. 










Address, 


JOHN F. BYERS, 
RAVENNA, 0 





ELECTROTYPE~ 


FOUNDRY 


TELEPHONE 212 
622 SHERIFF ST.CLEV 
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LET US QUOTE YOU 


PRICES ON 


Sulphuric, Muriatic and Nitric 
ACIDS. 














IL OF VITRIOL 









PeSAnnusky. O.- 
AN UaCTURING CHEMISTS: 





JARECK! CHEMICAL WORKS, 


SANDUSKY, OHIQ. 


ASOLINE ENGINES 


SMALL, BUT HUSTLERS. 

A 6x7 inch Engine, weight 800 Ibs., 
runs 100 feet of shafting and ma- 
chinery for twenty machinists on 6 
gallons of gasoline, costing only 
60 cents perday. Write for par- 
ticulars. Mention this paper. 
Van Dozen Gas & Gasoline Engine Co. 
CINCINNATI. OHIO 











CHE yet) 


(lopadias : 


THE (lop AND PRODUCTS : 

OF THE UNITED STATES, r e 
eee 6 
under each article the names and addresses @ 


THE BEST MANUFACTURERS. ¢ 
@mplete in One Royal Octavo Vol.of over 1000p, @ 
Frice inGoth,§5. in Leather.$7. 


& 
INDISPENSABLE ad 

to Buyers of Articles inalllines and © 
Invaluable as 4 Statistical work. ra 

~€ 

e 


- Orders received at office of this Paper - 
seeeeeaeeoeooao oo ooeoe @ 





Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 


TOLEDO 


—AND— 
Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 


BETWEEN 


Toledo & Marietta. 


Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 


Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


A. G. BLar, 


a8. M. Hatt, 
Traffic Manager. 


J 
Gen’! Pass. Agent. 





C LI PS Ee AUST & CLARK 


PULECTROTYPE 


few NCRAVING CO. 








TRAVELERS’ RECISTER. 
Standard Time. 
Erle Rallway. 
Depot, South Water Street and Viaduct. 
Arrive. rt. 
N. Y. & Pitts. Express....... gam *825am 
Fast N. Y.'& Pitts. Express*io 55 a m copm 
Mahoning Accommo....... o 4oam 
Pittsburgh Express............ 25pm 
Youngstown Local............. o5am 


Mahon’g div. & Pitts Local 
Mahoning Val. Accom. 
Pittsbur ‘ 
New York Exp aon 06 DD Tix ntccqproete 

*Daily. tDaily,except Sunday. {Daily ex- 
cept Monday. 


Cleveland & Canton Raliroad. 
(Standard Gauge.) 

Depart for— 
Zanesville and Coshocton—6:50 a. m., 3:00 p. m. 
Canton—6:50 a. m., 3:00 p. m., 6:20 p. m. 
Kent—6:50 a. m., 3:00 p. m., *5:45 p. m. 6:20p. m. 
Bedford—6:50 a. m., 11:10 a. m., 1:30 Pp. M., 3:00 

P. ™., 4:40 p. m., 45:45 Pp. m., 6:20 p. m. 10:35 p. 


*11 40am 





14 30pm 
I20pm Iriopm 





Newburgh—6:15 a. m., 6:50 &. M., II:10 &. M., I.30 
P. M., 3:00 p. M., 4:40 P. M., *5:45 P. m., 6:20 p. 
M., 10:35 Pp. m. 

Arrive from— 


Zanesville and Coshocton—r10:30 a. m.,6:30 p. m. 
Canton, 10:30 a. m., 2:35 p. m., 6:30 p. m. 
Kent—*8:10 &. M., 10:30 8. M., 2:35 p. M., 6:30 p.m. 
Bedford—6:oo a. m., *8:10 @.m., 10:30 @.mM., 1:05 p. 
M1., 2:35 P. M., 4:15 P. M., 6:30 p.m., 7:10 p.m. 
Newburg’ —6:00 &. M., 7:15 a. Mm., “8:10 a. m., 
10:30. M., 1.05 Pp. M., 2:35 p. M., 4:15 Pp. m., 
6:30 p. M., 7:10 p. m. 
Trains marked * run daily. 


Valley Raliway. 
For AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 


Depart. Arrive. 
Valley Junction Mail......... 725am *630pm 
Marietta Express............... *1115am *245pm 


Bal‘o. & Wash. ress.... *430 pm *1o 25am 
Cleve. sea tanion tatense t630pm f8isam 
*Daily. Daily, except Sunday. 
J. T. JOHNSON, J. B. CAVEN, 
Gen. Supt. Gen. Pass. Agt. 





From Cleveland Union Station. 


PENNSYLVANIA LINES. 


Cleveland & Pittsburgh R. R. 








Depart. | Arrive. 
For Pittsburgh, Balti- 745am|ds525am 
more, Washington, Phil- IIspm/| 1z250pm 
adelphia and New York.) dir 1opm|) 635pm 
745am) Iz50pm 
Wheeling and Bellaire. 1ispm| 635pm 
as | SIN 
Alliance Accom............. | 3 25pm/| 1o1oam 
Ravenna Accom............. 500pm/] 825am 





d Daily. * Except Saturday. Other trains 
except Sunday. 





From Cleveland Union Station. 


MtVernon se Pan HandleRoute 


Cleveland & Pittsburgh R. R. 


For Cuyaho Falls, 
Akron, Orrville, Mill- 
ersburg, Gambier, Mt. 
Vernon, Columbus, Xe- 
nia, Dayton, Cincinna- 
ti, Louisville, Indianap- 
olis, St. Louis, and all 

ints in the South and 

uthwest. 

For Cuyahoga Falls, 
Akron, Orrville, Miull- 
ersburg, Gambier, Mt. 
Vernon and Columbus. 

For Cuyahoga Falls, 
Akron, Orrville, Chica- 
go, and all pointsin the 
West and Northwest. 


d Daily. Other trains except Sunday. 

Pullman Palace Sleeping Cars daily between 
Cleveland, Columbus and Cincinnati. City 
ticket office, Weddell House corner. 











Depart. | Arrive. 


800am/id 7 co am 
eis 549 pm 


115 pm) 





8co0oam| 540pm 
so pm 








—THE— 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. O., Charleston, W. Va., 
Parkersburg, W. Va.,and the South. 


Direct connections at Union Depots, with all 
great through lines to all Points 





WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. Quickest Time. 


Best Accommodations. 


Tickets sold and baggage checked through 
to destination. Reliable information and best 
rates will be furnished by any agent of the 
Popular C. M. 

A. T. WIKOFF, 
Pres. and Gen. Mgr. 


W. K. RIcHarps. 
@. P.& T. A. 








THE FAVORITE 
—AND— 
PICTURESQUE ROUTE 
—— 


New York, Boston 
and the East. 


The shortest anc 
quickest Route to Pitts 
urns Washington anc 
Baltimore & the South 
east. 


New Central Depot So. Water St. and Viaduct. 





rt. 
No. 62, Accommodation. .............0.s0+++ + 605am 
No. 72, New York & Pitts. Express....%7 8 10a m 
No. 70, Pittsburgh Accom............2-.++++ *11 25am 


No. 64, New York & Pitts. Limited...* 250pm 
No. 66, Mantua Accommo * 
No. 74, Youngst’n Ex =e t 
No. 68, New York & Pitts. Ex............%711 00 pm 








Arrive. 
No. 61, N. Y. & Pittsburgh Express...| 5 15a m 
No. 71, Youngstown Accom........0.-++++ 715am 
No. 65, New York & Pitts. Lim........... *g55am 
No. 67, Pittsburgh Accom............ss000. *12 45pm 
No. 73, Leavitssburgh Local *210pm 


No. 63, New York & Pitts. Ex. 

No, 75, Mantua Accomi............ ‘ 

No. 69, Youngstown Express............. tT9Iopm 
*Daily. Daily, except Sunday. 


Baggage checked through to all points East. 


Through tickets and information regarding 
the route can be obtained at office, 141 Su Ot 
street, and at t N. Y., P. & O. Railroad, 
South Water street and Viaduct, Cleveland. 

A. M. TuckEr, Gen. Supt., Cleveland, O. 
W. C. RINEARSON, Gen. Fass. Ag’t, New York. 
G. E. Fouts, C P. & T. A., Cleveland. 


FT. WAYNE, CINCINNATI & LOUISVILLE 
RAILROAD. 
The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 
Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 

13 mes sHorTer BETWEEN 13 
Fort Wayne and Indianapolis, 
Than any other Route. 

QD mies sHorTeR and Quicker DD 
BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 


ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisville R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


GEO. W. SAUL, W. H FISHER, 
Gen’1 Supt. Gen’l Pass. & Tk. Agt. 


FORT WAYNE, IND. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 
“Cleveland & rittsburgh Short Line.” 


Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 
FAST TIME. NO DELAYS. 


“ For scenery picturesque and varied, 
Through valleys green, '’mong mountains ser- 
The ple’s favorite route I ween, [ 
The P. & L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


E. HOLBROOK, A. E. CLarg, 
Gen’! Supt., G. P. 
Pittsburgh, Pa. 


SCIOTO VALLEY 


RAILWAY. 

















T.A. 





Direct route, Columbus, O., to Circle- 
ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 
Favorite route, North and West, mak- 
ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 
passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 





Shortest and Quickest Route to Rich- 
mond, Lynchburg, Newport News, 
Old Point Comfort. 


J. Roprrson, Receiver, Jno. J. ARCHER, 
Columbus,0O. Gen’l Pass, Agt. 





"Go South, Young 
Man!” 


The Honorable Chauncey M. Depew, in an 
Address to the Alumni Assoc‘a ion of 
Yale University. said, of his 
recent Tour throu;h the 
Southern States: 


“The neties Its of this visit to 
the £ouTH, to my mind is just this 
—that the South is the bor anza of 
the future. We havedeveloped Il 
the great and sudden opportunities 
for wealth—or most of them—in the 
Northwestern States and on the Pa- 
c fic Slope, but he e isa vast country 
with the best climate in the wor.d, 
with conditions of health which are 
absolutely unpzral'eled—with vast 
forests untouched, with enormous 
veins of coal and iron which yet 
have not known anything beyond 
their origi: al conditions, with soil 
that, under proper cultivation, for 
little capital, can support a tremend- 
ous population; with conditions in 
the atmosphere for comfortable 
living Winter and Summer which 
exist nowhere else in the country : 
and that is to be the attraction for 
the young men who go out from the 
farms to seek settlement and not by 
immigration from abroad, for { do 
not think they will go that way, but 
by the internal immigration from 
our Own country it is to become in 
time as prosperous as any other sec- 
tion cf the country and as prosper- 
ous by purely American Cevelop. 
ment ”’ 


Go to Virginia— 


Where the Development is the 
Widest! 

Where the Opportunities are the 
Greatest !! 

Where all are We'come !!! 


FROM BOSTON AND NEW ENGLAND, 

Go via Merchants’ and Miners’ Steam- 
ship Line, via Norfolk ; Pennsylvania 
R. R. via Norfolk, or Washir gton, or 
Harrisburg ; Balto. & Ohio R. R. via 
Shenandoah Junction. 


FROM NEW YORK, NEW JERSEY, PENNSYL- 
VANIA, DEL@WARE, MARYLAND, 

Go via Old Dominion Steamship line 
via Norfolk ; Pennsylvania R R. via 
Norfolk, or Washington, or Harris- 
burg ; Balto. & Ohio R. R. via Shen- 
andoah Junction. 


FROM OHIO, MICHAGAN AND THE WEST 
Go via Pittsburgh, or via Chattanooga, 
or via Ashland. 


For all inf-rmation, reference book, 
mineral maps, etc., apply at Agencies 


Norfolk & Western Railroad, 


290 Washington St., Boston. 
303 Broadway, New York. 
1433 Penna. Ave., Washington. 
67 East State St., Columbus, O. 


General Offices, ROANOKE, VA, 
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THE BRIGHTMAN STOKERis tHEBEST 


i ge eS =) ie ee Oe a OR 8G Gy 
} - 20 =20 2 AIV ER 3a. 
END FOR DESCRIPTIVE PAMPALET. THE BRIGHTMAN STOKER Co. CLEVELAND, OH!IO. 


Centrifugal, Rotary and Piston|[Power Pumps, and 
PUMP House Pumps 
OVER 800 VARIETIES OF BRASS AND IRON LIFT AND FORCE PUMPS. 


@& Send for Illustrated Catalogue. 


RUMSEY & COMPANY, cumrep.) 


New York City Office: 16 Dey Street. Factories: Seneca Falls, N. Y. 




















iii ORAT ED ) METALS o* evescR OT He HARRINGTON® KINGERFORETINS SG 


284 Pearl St., cor. Beekman,.NEW YORK. 


SKINNER ENGINE CO.ERIE,PA. 
SK OVER 3400 IN USE. 


Manutacturers of PORTABLE @STATIONAK' 


ENGINES BOILERS 


SEND FOR CATALOGUE. 
NEW YORK and NEW ENGLAND OFFICE: 
—~ ©. BR. VINCENT & CO., [5 Cortlandt St., N. Y. 


gfsctared py est COS 
Sera Oe eo | 


150 to 2000 H-P-_Latest Desigg> Wy 
FOR ROLLING MILLS AND ALL OTHER =: 


WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — ~= 
ENGINES ALWAYS IN STOCK. 














WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
The Hamilton — Furnace Engine. ‘ 

































; : re * | 

Hydraulic Cranes and ‘Accumulators. rs 
@@ Heavy special machinery generally. Send for illustrated catalogue. 
| 
| 





STEAM ENGINES, sr"petiabie‘snd'Soutporaste 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


SPRINGFIELD, O. 













300 Lagonda Avenue, 








Pure St Hen GIN SINNAT Be é 


For sale by C. H. PRESLEY & CO., 24 So. Water St., ‘Gaeiea O. 


THE INSTANTANEOUS 


WATER HEATING 00, 


210 Mlinois St., CHICAGO, ILL., 











Manufacturers of the 


DOUGLAS & ACME 
Instantaneous Water Heaters, 


For Baths and Domestic purposes. 
Used with Gas and Gasoline 






























Btump before a biast. | Fragments afters s -ssst 


STRONGEST and SAFEST EXPLOSIVE 


Known: to the Arts 


= POWDER, FUSE, CAPS, 
Electric Mining Goods 


AND ALL sects FOR STUMP? BLASTING 
BR SALF BY THE 
WERCULES POWDER COMPAR Fe 
40 Prospect Street, Cleveland, 


% W. WILLARD. Managet/ 

















ANNIHILATOR. 
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No. 7. Extra Heavy Double Planer and Matcher. 


Planes 24 in. wide, both sides, and metches 14 in. wide. 
With Drop Matcher Attachment. 


Complete Outfits Furnished for 
Planing Mills. 
Carpenter, Sash, Door and Blind Work. 
Furniture, Chair and Bracket Factories. 
Car, Railway and Agricultural Works. 
Buggy, Carriage and Wagon Builders. 
Spoke, Wheel and Handle Factories. 
And General Wood Workers. 





NOS. 261 to 271 WEST FRONT STREET, 
Tre EGAN Gomrany,” sczsn er: 


Send for Catalogue and Prices, 


Builders of the Largest Line of Late Improved 


WOOD-WORKING 
MACHINERY 


IN THE UNITED STATES. 





New Square Chisel Mortiser and Borer. 





EASTLAKE METAL ROOFING, 


+ 
ns } — i re 
| ~ a 
s il oes ‘ 
S 





SSS igre, ‘ 


/. \ za —— Ge Fy Lon: : 

/ a . = : 3 72 FF . . 
} FA Tee: ie | 

| i M, ig METAL ohING Les 


Serror %q) Nie est roofing | 


ManuracTuaeo BY 














WT. J. BURTON &X_ CO., 


Galvanized tron Cornice Works, DETROIT, MICH 


Dott Steel Plates and Sheets, 


CORRUGATED ROOFING, 





Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 





All my Iron 
and Steelisr 
rolled and box 
annealed, wel] 
ainte a on 






SYKES’ 


IMPROVED 











oth sides 
with the Best 
of Paint and 
y put on. Baca xt Oil. 

_ oe eee FROM @& STEBEI. ROoFInG CcoO., 
wan bo NILES, O., and CHICAGO, ILL. 


SAVE YOUR MONEY BY USING 


(HERCULES — THE— (PEERLESS.) 










Isaac B. Potts Pipe Fittings. 
Consisting of Eils, Tees and Crosses and the connecting of Iron Pipe without cutting threads 


and Lead Pipe without solder. For sale by the ISAAC B. POTTS PIPE FI1TINGS CO., 306 
Nor'h Tl'gh *t-eet, Columbus, O. 





Se oe 


“ Treated 7 COTTON, Rubber Lined 


Fire and Mill Hose. 


Eabric Fire Hose Co., 
13 and 15 Paik Row, NEW YORK, N. Y. 








“Ss — 


OILERS 


Maton! Ne Bott VER A Wepi a 
we £3, Fuad rf meres | 
be CT hy. ‘ | .f *:, + 


s ” 7 
Reo r\. LLIN MILL VVUI 


Noes POLLOCK x ('0 -YOUNGSTOWN,,0 








GARRY IRON AND STEEL ROOFING COMPANY, 


The Largest Manufacturers of Iron and 
Steel Roofing in the World, 


MANUFACTURERS OF ALL KINDS OF 


fron_and Stoel Roofing. Crimped and Corrugated 
Siding, Iron and Steel Tile or Shingle, Fire 
Proof Doors and Shutters. Iron 
Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, O. 


@@Send for circular and price list No. A 






















CORRUGATED IKON 


Seven sizes of Corrugations---Straight or 
Curved. Wewant to mail you the Finest Roofing 
Catalogue ever published. 


THOMPSON M’F’G CO., Cleveland, 0. 





The BERGER MANUFACTURING ora CANTON, O. 


make arrange- 
wo © JX PERGERS ments for ROOF- 

nS SO a i LOCK SEAM 
SS ae & — STEE l| ING until you 
y(t Sey Zl Tb BD \. ~ ROOFING have seen ours. 


JO It Excels all other Metal Roofs, 





CAMBRIDCE ROOFING CO., nase ee 


Manufacturers of 


fate, Rolled, Crim 
ted and —— 
= coling, ding and Ceil- 


PURE STEEL A SPECIALTY 


@@ Send for Descri 
Catalogue. wtive 











FROM i-4 TO 15,000 LBS. WEICHT. 


True to pattern, sound, solid, free from bl 
pe of unequaled strength. on neie ond 
ronger and more durable than iron fi 
position, or for an ny service bea os er 
60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 


STE E L this steel now running prove this. 
Coogee eee sranee -Heads, etc., for Locomo- 
ves STINGS of descri 
Send for cirulars and prices to — ome. 
chester Stee! Castings Co., 
CHESTER. pa. } 407 LIBRARY st. PHILADELP PA, PA 


Otto Gas Engine Works, 


SCHLEICHER, SCHUMM & CO., i 


Horizontal OTTO Gas En 
Vertical O TO Gas Engines. 


Twin Cylinder OTTO 
Combined OTTO Gas Engine ag Gao Ragines. 


Combined OfTo Gas Engine Dynamos. 
SIZES: 1, 2, 4,7 10, 15, 26 AND 60 HORSE-POWER, 
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STILWELL’S PATENT LIVE STEAM-FERD WATER PURIFIER. 


(HORIZONTAL STYLE.) 





gE 
Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON PPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 









MACHINE. 


Double Application of Power. Double Leader Screw 
Instantly Changeable, range from 1 to 6 In. Pipe. 
Write for Description and Prices 


WELLS MACHINE WORKS, FOSTORIA, 0. 


Printed in the Highest Style of Art, by 
[ AT A L0 j 1 ES The Cleveland Printing & Publishing Co., 
Cleveland, O. 








OLD 
1874. 





sm on cua _ & Kirtland Sts,, Cleveland, 0, wa ro oscars 


CLEVELAND TWIST DRiLL CO., (s00. 


REL. BL® DETROIT SURE GRIP 
7 Steel Tackle Block. 
wittoe HALE THE ( O3T of hoisting saved 
) to Machinists, Builders, Contrsctors 
and OTHERS. Admitted to be the 
reatest improvement EVER made 
n Tackle Blocks. Write for Cata- 
logue. 


Fulton Iron & Engine Wks. 
Est. 1852. 17 Brush St , Detroit, Mich. 











Khe Hart or Detroit 

Emery Corundum Wheels and Machinery. 
Write to J. WENDELL COLE, M. E., 

Box 152, Chicago, Il., or Box 84, Columbus, O. 

a@-N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRIND- 


ER and TwISst DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, 
Indiana, Illinois and Wisconsin. 





“PHENOMENAL.” 


PENBERTHY AUTOMATIC INJECTOR 
Within One-Half Per Cent. of Perfection. 


The PENBERTHY and other Injectors were sent to the 
Michigan University at the request of Prof Mortimer E. 
Cooley, under whose direction the tests were made. We 
quote from the report, which speaks for itself: 

The next Injector tested was the Penberty—size B—a 
machine which not only worked most easily—heing per- 
fectly automatic within a wide range—but also with a 
high degree of economy as reference to the tables will 
show. Forcing against a constant pressure of 65 lbs. and 
with steam pressures varying from 45 lbs. to 90 Ibs., the 
proportion of water forced to steam used rises steadily, 
while the duty or work and the efficiency as a boiler feeder 
undulate—the efficiency of 99% per cent. as recorded in 
table XIV- being a phenomenal result.’ 


PENBERTHY INJECTOR CO., I17 7th St., Detroit, Mich. 








Cc. H. PRESLEY & CO., Agents, Cleveland, O. 
WE are sole agents for the State of Ohio for the celebrat- 
ed K. & F. file. During the past eight years we have sold 
a good many thousand dozen with results most satisfac- 
tory to our customers and ourselves. For machinists’ 
use especially we consider them without a superior, and 
much beter than the average quality sold. Our stock 


is large and well assorted. 


THE PARKIN & BOSWORTH CO., 9 and 11 South Water Street, CLEVELAND, 0. 





PRESSED WROUGHT IRON OPEN TURN BUCKLES. 





The list retail price of this Buckle is less than one-half the 
wholesale price of inferior goods when we commenced to man- 
tacture, and dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods 


CLEVELAND CITY FORGE & IRON CO,. CLEVELAND, OHIO. 








Sa ee ee 


REYNOLDS BROS.., 


MANUFACTURERS OF | 
} 
{ 


WELLINGTON 


Belt Holder. 


Recent Improved. 
BETTER THAN 
PULLEYS. 


Hand Cut Files | 


AND RASPS. 


We solicit the commercial 
trade only. 


183 & 135 N. Water St., 


COLUMBUS, OHIO. | 


Old Files Recut and 
Warranted Superior to 
any Machine Cut and | 
Lead Tempered in the 
market. Send for price 
list. 


LOOSE 





| Shifts Belt from Driving 
Pulley. 


Belt stops when machine stops and lies slack 
until machine starts. Caspr, cheap, easily 
operated. Sent on approva Thousands in 
use. Address 


W.R. SANTLEY & CO., 


Wellington, O 




















Awarded the CRAND PRIZE at the Paris Exhibition. 




























Pittsburgh Office: 408 Lewis Block. 


ob LS: cs AND —o63<.5 


fo Ga MONS, | 


Beviala.\ats 
Seliaaddce: rf 


Water Gas Furnaces 


FOR LOCOMOTIVES, STEAMBOATS AND STATIONARY BOILERS. 


A Perfect Smoke Burner. 


325 Dearborn-st., Chicago. 
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W. S. HUTOHINSON. 
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Jobbers of all kinds of 
Roofing Materials. 











FITZSIMONS & CO-RON 


STEEL 





COL 


DRAWN 






SHAFTINC | 


CLEVELAND, OHIO, 
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